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"While testing with KDEP’ 1140 on ae benches of series *. 
EFEP 375...410 and 5.., is@a on green and blue test 
, benches,“ it may happen thad calibrating of]. eecaes 2 ° 
through the sight glass cite) ms 
« + 7 Remedy “ cee 
‘ Use of reduc tior® sleeves a the Tatest oe (1tem ce 
; * with-longitudinal’ grooves on the ins+de. 
“Part No, 1 680 323, De, 
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Robert Bosch GnbH bg ; 
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"Bake direct questions and comments concerning “the con- 
a to our apenas represehtative in goue oun a 


ae 
ad 


Onn tor use amthin the Bosch orgemiaron No: fo be Commun caled to ony Third Darty 


. 


® a] 


Complete and correct warranty reports ‘are > essential for the quick handling of 
warranty cases and are the basis for statistical quality” controls eof, 


RY 
For pertinent reasons we “should like to make the followiag gai anatony remarks «on 


“the defect number. list for distributor-type spe Marche pumps, VOT- WAA 050/9- 


15, of the warranty manua | : 


eg 7 . 
; : Ce oe De ate piston Ma ae 
: - ee . 
Ses ing 8 8 jem seat > a 1" 
_ Defech-numbers ae 7 age 


° =~ : A 


Injection pumps coming to the BOSCH Hier geen service workshops. ‘are “in prin- 
ciple field goods, i.e. not 0-km items (warranty category 0). 


Complaints on fieta woods should be reported exc lus ively with the defect: fumbers 


printed “straight” and not with those printed in italics lang): 
2. Defect nupber oo , ‘ we a : 2 . 


The defect number was jntroduced for the statistical recording and accounting 
of defects which it was possible to remedy through minor corrections to the. dis- 


For the correct assessment of an, ‘injection pump it dsenecessary that a checking 
points be measured. -If there are Severe “defects, cae that defect pause ane 


complaint should be reported. —— 
< : 


mn EXPLANATORY NOTES ON. DEFECT NUMBER LISP , VOT~I-460/126 En 
FOR DISTRIBUTOR-TYPE FUEL-INJECTION PUMPS ; — , 5.1982" 
7 : . v4 . fe be 
: ; i es 
5 Tie , 7 . |. “¢ 


- tributor-type fuel-injection pump. 
Important note:. Yt. 

‘The checking of anvinjection pump -1s governed in general by the. checking, tole- ot 
rances in. the test-specification sheet (values in brackets). If the actual 

values aré within the checking toterance and the injection pump does nots have any 
other defects, the warranty claim must be” bedected: ‘ a. 


In the following we describe when to use the defect habe 00. when assessing the 
vs NS 


defects of a distributor~type pump on the injection- pump test bench.. 


/ 


ry 


cS 


© Geschamsberncn Ky Kundencenst lp Avaniatung » 
€ by Roden Boach Geom 0-7 Stuniger 1 Fosttecn $0 Ponted In me Federal Reovbkc of Germany 
terorens on Ae rblque Fecorne ¢ Alemecne pat Roben Boech Gmon : 


a rons 


The defect number 00 should be reported when the.actual value is within a 


checking tolerance (value in brackets) wmrich hag !been additjonally extended 
by 50 %. é ° 


* ‘ 


7) ; } 
In this case it is’ ‘not necessary ‘tq ake: a Claim i 


peuple: of extended eas tolerances: “ 


iy : ae 


Full- load delivery: 


Checking: value. (vatue in brackets) # re 3 - bey 7 cm?/1000 lifts ° 
Checking tolerance Co, (eae lifts 

. Tolerance extended by 40 % pei. ° 
(4.4 x 1.5) . =) 6. 1000 lifts 
yie]ds-an extended checking ~~. rh 
value t % ‘s = 21.4 - 27.8 ‘om? /1000 lifts 


Checking value (value in brackets), e 2.95 = 4.35 ‘om 
Checking tolerance : 1.4 mo|'. 
Tolerance extended by 50% 0° ‘ vee LaB 
(1.4 x 1.5) Se a 2 am. 
yields an extended checking os, . 
value F 2.6 + 4.7 mm 


Timing-device travel: 


a 


If an actual value is outside’ the extended checking values, Took for the 
cause of the trouble. If no component defect is found, report defect no: 

10 in the ‘case of fuel deliveriés, and defect nos. 72 and 73. in the case of 
timing- device travel as well as the actual Value jin plain text. 

facoRnees set idle deliveries (low idie) gust ebe’ critically assessed since 
the idle-adjusting' screw is not lead-séaled at the factory. Incorrectly. set 
idle deliveries must only be reported if the Tead! seal fitted by the 

vehicle manufacturer 1s undamaged. a : 


o 


Q 


Please direct “questions and conienee: concerning ne He 
contents ‘to our authorized RepreSeneabiie in your country. 
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OSCH 


Defect number list 


046. 


12° 
13° 


\ 


v 


Distributor-type’ Faet-injection - 
Pumps 


Troubles with the product 8's whole. 


Pump not detective, including slight 
adjustments 

Operatronal troubdte foun ‘not ealed . 
{make Claan m Plam text) oo . 
Oamage m transit (make claim in plain tex) 
Fullload debvery wrong ¢ 

flead seal not damaged) ' 

Idte saad wrong (lead. sea! not’ damaged) & 
Speed regulsiron wrong (lead sea not 
‘ damaged) : 
Change trom excess: tua detvery to tul- 
toad no! corec\ 

Excess-tuet delvery insulfraent 

Foran matter in pump, 3 

A, Overall debvered-quantuy scatter, 

'§ eICeSssrve 

Wrong pants (make clayn m plain tex) 
Wrong narreplate 

Fault localed, no speqma! detect number 
(make Claim an piajn fext) 

% ; 
Hyd eulic head troubles 
P hot & ‘ 

Man qu f SerzeE0 M Hydraubc head 
Main plunger sewed in regulating collar 
'NVE onty) 

Oedtvery valve teaky or sticking 

Bak valve leaky (VA only) 

Regutator collet sticking 

Oetiery valve holder teaky 

Central screw plug teaky ee 
Automate e1cess-tvet device-defectrve 
{VA only): : 

Plunger hit to pon closing wrong 

Faull locate. no special defect number 
imake claun tn plan text) 7 


Pymp housing troubles 


* Massing parts (make clanm in plain leat) 
* Coro! lever travel wmpng (3) 


36° 
9 
38° 
39° 


Plain bearing worn oul, mee Dlay of Urve 
shall too targe : 

fon closing seling wrong”, 

Conttol lever beanng leaky 

Lead sealing on gcvernor Cover is damaged 
Pump housing leaky 

, Radial 4p type od seal 1@dks 

Stoued shouloer screw leaks * 

Faull located no special delect number 
{meke clam in plan text) 


WARRANTY MANUAL 
VDT-WAA052/9-15 En 
Ed 4 


@ 
046% (Contmued) " 


si vanracei gerermor trovdies: (VE only) 
x 
4\ " Siding sleeve stickmg . 
engson “MS* intone! 
Starting leyet sticking 
Fryweighis siickmg 
Pak pms toose : 
Shut-off shall leaky ‘ . 
Govemor Shatiteaky = i 
Stop lever delticutt to move. at 
Load-dependent start of pump. Oguvery 
incorrect 
Fautt tochled*no special detect number 
(make Claim wn plain text) 5 
a bd . L 
bat a- 
Generel tesks 


§1 Tirmng advance cover leaky 
$2 Adjusting hole teaky 
Governor cof leaky (VE only) 


: 4 a Pressurevequiating vatve ledty 
 § 


Ong sthydraulic head delective wary! 
Bleeder screw leaky” 

sO Fauit tocated no special detect qumber, 
\make Claun tn plain text) 


Ortve ‘troubles : 


Plunger relurn sonng broken 

Oring Bin in came plate loose 

Rubber butier worn 

Cam railer ring strckjng 

. Dave shalt seed 

Roflers and cams sezed 

Faull located. no special detect number 
(make clarm +n Olan text) 


. Timing device troubles 


~ Timing -derice trgveT loo lage 
Timing device travel loo small 
Timing device piston sticking 
75° Wrong ting dewece soning 
76° Wrogg liming dewce prsion ® 
Fault tocaled. na spemal detect number 
(make claimin plan teat), 


8) Overtiow vatve sticking (VA only) 
82 Pressure regulating valve stectung 
B39" Wrong supply ‘pump pressure ~ 

64 Vane sticlungtn supply pumpe 

8S '  Suppty pump seved 
* Wrong overflow quantity * . : 
Fault bocaled. no special detett number 
(make. eur m plain text) 


AuiMary device troubles 
Mamilold pressure compensalor/ainiude- 
o Pressure compensator delccirve of leaky 
Blectnc shutoll (ELAB) detective or leaky 
Cotd start acceterator detective or leaky 
(VE onty) : 
Temperature dependent sian quantity 
wcormect 
Idte werease inconect - 
Fault located. no special deflect umber 
{make clarrA in plam text) 
‘ oo use the numbers in ales for waranty 
ses on0 km tems Fa 
crarenty lyoes §. 6 or 8) 


“prarhra 


) 
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FAILURE. OF THE FUEL-INJECTYON SYSTEM vOT-1-460/133 En 


DUE TO WATER IN THE FUEL, , a a - + 10. ¥983 


Out the folto ng: oe = 


Rust damage to distributor- type Fuels fnpeemion: pumps - is “let a material or 
manufacturing “fault which is covered within the framework of our guarantee ,' : 
conditions. Failures. of this kind are due. entirely ta. An. -inadmissibly -high i 
water content in the: fuel. system, upon whi ch.we,” as manufacturers of diesel : 


fuel- injection equipment, ‘have ng TAF TOBHCe. =3 
: ; 


oa Failure of the fuel- ceeion system due to water damage can be avoided by 
i draining off the water befor it is too late. We therefore recommend fhtting | 
aj water-level indicator for diesel box-type filters (part no. 1 457 ODI 001),. 
which by means of a control lamp informs the driver in good time that] he 
should drain offs the water that has gathered in the system (See also ew 
3 Information of 9.11.1982).. 


ony 
’ 


’ 


if there Vs a very high water content in: the fuel, we pectamend water) 
separator 9 450 198 008 (design with flat flange on the cover,;, speciallly* 
for VAG vehicles) which can be used for all diesel engines, as well a 
water separator 0 450 198 009 (design with angled flange on the-cover| and 
with connecting parts). Further details can pe found in the oan 
Bulletins of 7.3.1980 and 7.11.1980. a] 
ae 
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Kundendienst KH — : 
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COs ; f 
Technische Mitteillung §§° ) Sa 3 
Nut rum intemen Gebrauch Wetergede an Dene mwcht goslatret = * 
Hanomag’ vehicles with EP/VA.. VOT-BMP 161/24 B te . 
*. . distributor-type injection pump 2 & Edition 11.70 7 oy 
Twouble-shooting notes ~~ - edition of. 22.9.70 © 
3 , - & : > tees 
? .) _ 
‘ os : : y £ oo 
4 To our foreign representatives .. ‘ . : 
. 3 Be: Se mA a ee ee ea 
This Technical Information Sheet'gives.;some trouble-shooting notes for Hdnomag ::  ° 
vehicles with EP/AV.. distributorstype injection pumps. Only possible faults = - ot 


connected with the injection system are’ tentiofied. Faults in the electrical 
_ system or in the engine are.assumed\ to be; known and are therefore not taken into 
account here. : | i : 


. 


I. €ngine will 1. Lack of fuel i 
not enon’ 1.1 | Tank-empty: | PL ill with fuel =e on 


¢ , Symptom oY Fault 2° * 8 _ Remedy Se ae 


1.2 | Air in the fuel circuit | Vent #n accordance with 
ae : BMP’: 161/19 dated 19.10.1967 
; ete | ‘point 7 - 
: i338 Priming pum® (not. of u@ v 


‘ : : : : 


Bosch manufacture) # . 

defective ; 

1.3.1 Clean strainer screw. | 

1.3.2 Replace upper section of pump , 
3.3 Replace uppér section of pump 


1.4 Fuel filter clogged 


Replace filter box; where 
fitted, clean primary filter 
Note: Use only original filter 

boxes (see also BMP 161/18 
dated,19.12. 1969) 


45 Lines blocked Clean lines, remove constric- ——- 
; * tions ee eee 


1.6 Paraffin wax deposits Proceed in accordance with . ? 
P at temperatures below BMP 161/23 dated 18.9.1968 
freezing point resul- | 
ting from unsuitable ; 
fuel ; i 
1.7 Distributor-type : 
- | pump (DP) defective © 2 4 
1.7.1 | Orive and supply Repair OP or replace entire OP. 
pump are binding ; et 
1.7.2 | Pump plungers are Repair DP by replacing the 
~ - Pbinding «  - distributor|head or replace 
entire DP Ho ase 
é : ; . i 
BOSCH Or Rober Gach Come OF Stanger easngen 50 Sate e me Fee ms Remon ¢ any 
e 4 lmonme an Ve psbtave Fede@le d Afemagne Dar Rober, Bosch Gort a 


A7 aie h bee Le, eae SRE 


Symp tom ma Fault = . ° Remedy 


- be adjusted 


Hl. 


a s *, 


+ : . > > ; : : ‘ 
, v1.7.3 No starting, quantity Chack BP. Free.starting ~~ cia 


-piston. or replace helica 
‘spring (see also BMP 161/26 ©. 
dated: 11.12.1968) “. 


1.7.3.1 Pumps with autolnatic 
Starting quantity: 
- Starting pistan in the’ 


rd 


: distributor head jis “| 9 % ; 
-* stacking or helical 
, spring is broken |. od 

, Pump pJungers are worn | Repair DP by replacing the . } 

a distributor head or replace ae 
' the entire OP ; - 
3.7.3.2 Pumps with mechanigal |Repair- DP by replacing the 

. starting quantity: : distributor head e replace fy 


Pump’ plungers | are worn entire OP’ 


(ae Incorrect -injection ‘i 
point 
2.1. *+ Basic port-closure. Adjust to prescribed value 
setting. incorrect (BMP 161/19 dated 19.10.1967 


Timing device is 
sticking ~ 


Repair OP 


. Low idle Check valve’ in’distri- [Try to digjodge dirt from 
irregular, butor head leaks « |seat by repeatedly av 2 
speed too ‘ (caused by dirt on the’ accelerating jerkily ata re Ne 


high, cannot seat). standstill. If this gives na 


‘| improvement, repair DP 


see BMP 161/31 B and fst: 
ist. supplement 


» 


Engine hunts 
during idling 


Overflow valve on OP 


i Replace overflow valve 
is sticking a 


1 


os Supply pump pressure 

go too low: (timing device 
or pressure equalizer 

piston worn 


Check DP; adjuste supply pump | 
pressure to prescribed value | 
6r.replace OP if worn 


XN 


. Engine has. .|1. ‘Lack of ‘fuel 


PoaBOner 1 Fault in,circyit |see under I 
-Full-load quantity Check DP and adjust full-. 
of OP too small - load quaneNty to prescribed 
i : ‘|value 


Port-c}osure adjustment}Adust port-closure to. 
ring ‘incorrectly set prescribed. value (see BMP 161/19 ~ 
dated -19. 10.1967 
: iming device is Repair OP 
2 Sticking in retard p< 
position 


Injection nozzles — Check nozzles, correct 
defective opening pressure, replace 
} damaged snozzles- 


Symptom Fault. 
Vv. Engine emits 
very black 
smoke in full- 

load range 


OP too great 


Vi. Engine has no] 4. — Incorrect pump setting 


oPort-closure adjustment|Adjust port-clogure to 


power and 
emits very 


blac kcsmoke ring incorrectly set 


(too far retarded) 


Delivery -quantity 
settings of the DP 


B) -incorrect (too high)- 


Timing device is 
‘. sticking in retard’. 
5 position 


Injection valves 
defective - 

~ es 
Stop. position of the 
spill piston. (deli- ° 
very rate ‘control 
léver) is set too 
early 


VIT. Engine 
afterfires 


VIII, Engine runs 
* hard, emits 


Port-closure setting 
too advanced 


very black 
smoke in the f 
full-load re ae 
i e - | Timing device is 
see sticking in advance 
with loss % 5 position | | 
- of power " Injection nozzles 
defective 
een ee) Pa 
1X. DP leaks: Pipe connections leak 
Osring seal ‘is damaged 
7 . ; 
" 
: 
& 7 


Full-load quantity of 


Remedy 


Check*DP and adjust full- 
load quantity to prescribed 
value 


prescribed value {see . 
{BMP 161/19 dated 19.10. 1967 


Check DP and adjust the 


‘| delivery quantities to the 


-{prescribed values 
Repair DP 


Check nozzles, correct 
opening pressure, replace 
damaged nozzles | 


Correct setting — 


wate port- pieces tol ” 
prescribed value (see 
BMP 161/19: dated 

19.10. 1967) | 


Repair DOP 7X, 
x 


| 


Check nozzles, correct | 
opening pressure, replate 
damaged nozzles .  ® 


Check pipe connections for 
cavitation, Fit new gaskets 
and/or pipe connections 


Fit new O-rings 


a 
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z ae ee 
EP/VA .. ’ i. Se. 5 
Defects in the ball. check- “valve in the 

distributor head * 


VOT - BMP 161/. 31 g- “. 
Edition. 2.70 

Trans lation. of German, 

ition of 8.4.1969 | 


TE < _ Q. 


To VH, AVS, BO, BV, aa 6 a 
f i hoa Pie ag me ‘ a 2 i 
Qur technical information; sheet BMP’ 161/24" “Gated: 18. 12. 68 “gives trouble-shdoting . 
__ instructions for Hanomag |vehécles fitted with gp? or injection pumps. Naturally, 
. these instructions can always be used for. other makes . fitted with 
EP/VA . injection pumps. | 2% 


e 
It has been found that the following defect often Secure) ar 


Point Il - Lower, ‘idle irregular 5 a. e 
: /. Speed”too high, noe aajuchate: \ 


The cause is ae sealing of the check valve inthe distributor head. This valve 
is a ball check-valve’ which may seal badly due to Tirt- on.the valve seat. 


ae 
‘< —_ 


It a vehicle or tractor is brought into you workshop with the above: faylt, first 
check, as mentioned in technical information sheet ofMP 161/24, whethér ‘the dirt. 
can be removed from the-valve seat by sudden acceleration of the engine, 


If this is not successful, the. injection pump ‘must be removed. 


ae 


If the cause is dirt on the ball or on the * valve seat, which has not damaged - 
the seat, one can proceed as follows .. 


. Dismantle distributor head ‘without removing the delivery valve connect ions 


‘ 
er an elivery va ves. 


“ ‘ 


2. Provisional testin for .check we leaks 
Insert the compressed air pistql Ty the. spilt piston port and. apply pressuré,. 7 
"+ If air comes out of the: auxibiary’ circuit port of: the ball check- valve, -the 
> valve is. leaking. ‘ 


3. Elimination of the leak : ‘ : : 7 
Lift the ball with a suitable hook and blow aut tie. dive fiom the ball “Valve. 
¢ 4. Refittin the distributor head and checkin according to tast sheet 
If the prescribed test values are not obtained, particularly in the melee 
: ‘range, thé ‘valve seat. must be ‘reground.> Ss 


A supplement to this technical information sheet , dealing with: ae repajr work, 
is being prepared, copies will be sent to you as saon as they—become available. 


In this connection we ask you to keep good. ontact with your repair,. shop so that * 
faults may be itmedtately recognised and eliminated. 


. The decision whether you should carry out this repair depends largely on; how 
‘long the tractor or the injection pump was in opération with this defect’ ane 
7 whether the valve seat has not ae been damaged. 
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60.460... - EP/VA | | é = --YDT-1-480/1008 
‘Distributor type fgets Chea pump with quiet-idle device > 4.1976 


» 


"2 


Qviet-idle device leakage test 


7 
The sharia device leakage test can be carried out icirher 3 in the vehicle ¢ or on the test 


a v 


t 
inkage between the quiet- idle devicesand the operating lever must ‘be: 
nnected. 2 60% . ti ‘ i 
, The ee ee device lever must not be pened: : 


o 
uring \he leakage fuel. 4 ; 
Position. ke quiet-idle devite lever ‘exactly vertically, pointing upwards towards 
the return fitting (see fig. 1). The quiet- vidle eeviee as rhs been put out ‘of action. 


Set the engine to idle speed. % 


Measure the overflow quantity with a Siable measuring glass. In so doing ensure -, 
, that the fuel Flows uniformly out of the bose during the measurement. -_ 


Test value: 


ca 


If the. permitted value is exeeded, the quietsidle devide must be replaced. 
Tightening tobqbe for central screw plug: 40 = 60-N. HAAG igh. m). 


“the slinkege should Beaehie | accordante with “\VDT-BMP 161/28 


¢ 
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“Distributor~ type Fuel injection Pump 
Pompe distributrice a 
, Bomba distribuidora de inyeccion : 


ey “EP/VA..H..A.. 0460.. 


A cermay npetlisaghie tened 


Brous cerervons le drow enclumt de lutdhroton de nove proprele sateliact 
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1, TOOLS CUTILLAGE HERR AMIENTAS 
me ‘ 5, 0 of we EE ea ; 
Tool ; Post No. , «Type designation Use = w; ha 6 
e : ee as a 
Ounl arse + Symbole Uliitsotion pour ae . sor 
. ; ; 3 . 
Hertomrento ‘ . de : bi Férmyla de ts Aplicac: “SS . = 
° i‘ E Q 
ell vise 0681 240 048+ * GF 8498 - For clomping pump ‘ A 
Support de fixation , : -Ftxotion de lo pompe 
Soporte de sujecién ; “Suiecién de lo bo 
Clomping bracket 19689 120 034 + “EFEP 432 : For clomping pum 
Support a \ ‘ , Fixotion-de to ponipe s t 
Soporte * \ Nets “ A Sujeciéa de la bombo. . 2 
| : ae. Z ey ; 
Extractor hock a 687 959 010 |, EFEP 467 - For removing seols @ ae 
Crocher d'extraction °°, ® = ? : Enlévement des joints , 
Gancho de extracci6n q Qui tor los'onillos de, junto 
e . ie . 
Seol protecting sleeve 1480300 040+ 7 EFEP 442 For protecting ofl seol . e 0 
Douille de montoge . af” C508 Protection de l'onneau d’étonchéité + gy 
Monguito de‘montoje 2” a) @ Proteccién dél onillo de retencido ’ 
: 7 ; ence é 0 
Stop plate \ 64.022 002 €FEP 502 | For setting frovel of timing piston e 
Plague de bulée 4 bas = Régloge dello course dy piston : 
0 de Vovonchalinjection 
Placa de tope ee. ' Ajvwe de Id cors@ro del émbolo. 
. va ; \ de vor oBo: de ovonce 
Gouge ng r ? 1,683 458 007 | EFSR JY 13X For waiting t ming piston naval’and 
f . ~ a compreised, ing length od|ustment 
Bogue de mesure | a Régloge de ‘bp course du piston : 
i ; wl ; a de l'ovance putomotique et de lo 
Coe, s YY 4 longueur Ya montoge du testort» 
abit de medidtin ; - Ajuste de la torrero del émbolo 
¢ ‘ Pas 4 a & ‘ ; de! voriador de ovance y del lorgo ; 
i , earl 4 , ; de montoje del resorte 
rm ms oe 5 : ; } \ ; 
Meahtring feevief ~ ie «| 688 130 045 EFER 462 ,) ~ Feary plunger lift Witt 1 ta Roo <loidre adjustment ‘ 
Dispopitil’ de merure , p , a Régloge de lo prévounse™ che ee 
Os bitiyede medicidA A Ajuste de lo corero improductive TT roe 
> ~~. 
“Me dpor ing evice ‘ V 688 130 047 eFEP sobs : Far determining governdr springs ‘ 
ote) ti : Se a fo 8 
Oispase til de meswig : sar v @ Me “Belvation gu tesswrt de i&gulation ae 
(en Pen porties) if : ™ N : ea ; 
Oispoditivo de medicién ‘ * 4 °. eis Oetedminar el rerorte de regulocié.s 
(en Bos pre zos) ) : . a ) y 
Assemoling sleeve T 68 390 008 EFEP 46) \ : ufo pipeciing the D-ring 
Doville de monsoge oa . * Z Mes ve _Brctectionds joint torique 2 
Monpuito de montoje “ Sa ey a Protecci&n | de! anillo 0 : 
- ‘ : t ae 2 ; . 
Spacler oushing =. y 1 680 300 039 EFMB2VY 5X ; For selting pion spring preload ( 
Doville colibre de distonce , ; of ee Régloge de lo lension initlole 
- : d ~ : du ressort de piston ’ 
Cosquillo de distancia Ajoste de lo tensién previo ‘del 
a cesorte del émoolo: 5 Sok ok 
o) All eody in-use for EP/VM... = , ; a \e ° ‘ 
Es db jd utilisé at EP/VM. . 2S : oy \ - 
Selemplea yor PVM. . oe od : a a : 
Complete set of adove tools: 1687000012 EFEP S22 . 
(swivlel vise 0 681 240 048 not included) yt : an , ; 
Jeu domplet de louiillgge c+-dessos: , e 
fsanslsupport de fixation 0 681 240 048) ‘ . xq : 
jueg » completo de los herromientas anteriores . . 
(5:0 @l soporte de sujecién 0 68! 240 Odd) 
Tooss} set supplementing 1 687 000 014 EFER S24 ‘ 
EP NAA... tools 
‘ a RY 
Inu Lovtlioge complémentone 
so otliaae des ponper EP SM ; : . ‘ 
F > 
I war vomplementano de lest % 


neo ssreatcy de EP VM, 
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*  wi&sher under is epee andjtorsion springs. 


Fig.| ees am os ; 
Unscrew flat-head screws and remover stop 
plate. at a. 


Remove spill piston ‘gouetn ng assemily 2 
with governor spring. a Mes 
Withdraw spill piston. cr a ae 


5) > Cy 


Toke opart spill piston governing assembly. 
* For this purpose, place threaded end onto 
‘ “work bench“ond push out bushing down- 
wards .Remove O-rings from shoft and 
oushing. - . 


oe. 


vas 3° boo 
Remove barotite with helical ee cross i 
type disc. v re 
Attention: 4 , 
Do not drop, or lose spacer. his: spocér i isos 
riarehed in productian to the distributge. heod | 
and cannot oe yeploced. | 
R “Ny rf 
{ \ : H 


eo 4 : 


Fig. 4 


I a “ cei) 

; Disossemole throttle bushing assembly by 
“ ¢ placing threaded end on work bench 

- and pressing out bushing downwards. 

; Remove O-rings from shoft and bushing. 


Fiz. 5 aia 
Remove. deliver valve holders, delivery. 
valves, springs, shims and space dillers, Se 
ifany, Remove gosxels under delivery 
volves with extractor hook | 687 959 01D, 
’ Unscrew center screw plug with aoe 
from distrioutor heod. 


Fig. 6 auth ge 
‘ Unscrew pressure equalizer end alah: 

Toke off Osrings. 

Push out helical spring ead equolizer pistons 


a 
- J? 


, 


Fig. ? 

: ~ Remove gizeder screw ond gaskets from 
intermedibte housing and the inlet’ union 
screw with strainer ond goskets together 
with fuel line from pump shousing. Unscrew 
the four hex. socket: head screws and spring 

washers from intermediate housing and re- 
move support bracket, if any,and flonge. . 


| 


Fig. 8 


AiG a oe 
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Withdraw intermediate housing from pump 

housing with a slight twisting movement, ; : 

Remove O-ring from intermediate housing | 
+ pilot side and remove the shims. . 


. . 


Remove distributor plunger, upper spring 
seat, return spring, lower spring seat 
ond bearing. ° : 
Push distributor head out of intermediute 
housing and remove the two O-rings: 


ju 


~~ go 2 Do Tgp 
oe 


Fig. 10 

Unscrew the filtister-head screws. 
withdraw cover ond.remove O-ring. « 
Unscrew fillister~head screw with 
washer and detach the timing pointer, 


Fig. I 
Remove automatic timing piston end cop 

ond end plug. 

Remove O-rings. ae ae ‘ 
Note shims in end cap on spring side: 
Remove the spring. . YD 


, 


rd 


Remove screw plug with gasket. 
Bring timing pistod’fato center position 
“ond remove connecting pin wet 


Ouxiliory tool, : . ei 


| Push out timing piston, rn a. 2a 
| - e : : : ee Se 
‘ ~ t. ; ee 
By Oy 4 ; e 
“3 ‘ 
: 2 J. "  & 
| : 
! Nee ix 
i Fig. 13 - ape td 
Unscrew overflow valve ond gaskets. 
uv» 
; os well as top plug... aS gee 
Remove O-ring. , xe 
Pull out adjusting member. o.% i 
“Remove connecting pin. : 
7 a , ‘ ‘ 
» ’ “ ‘ 
° é; aw 
« 9 »! 
| 
> Pe ae 
, ~ sh ; 
: . a 
Fig. 14 | 
Turn pump housing into vertical Position, : 
Remove face cam and flexible coupling disc. 
Remove roller ring and sliding, block. 
+ 
« Caution: Dp ee, Set es 
| Do not allow rollers, to drop out. ¢ 
‘Remove thrust washar.® ~ , 
: Unscrew, Phillips serews in support ring. 
., ee 
in? 
ey : “ry 
a 
N. 
v oe A i ,, 
, z a : . 
; ‘ 
Fig. 15» cS : 


Hold driveshaft ond simultaneously rilt a 
’pump housing downward. 

Remove driveshoft together with support 
ritg and complete vane'-type fuel . 
pump downwards ensuring that support. 
“ring and eccentric toce do not cont. 


e 
oe 


Ais 8 — . eel 
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Remove eccentfit race ond pldce ossemol9 
cell (auxiliary tool self-made) over fuel 
pump impeller, - °° o 2 
Invert wnit ond allow complete fuel pump 
impeller to droptinto assembly bell thus | : 


stofing the assembly. g . 
Remove key ond support ting from drive= : 


€ 
. hott, inet iw 
i * y “=. a ‘ % 
= ie. _ . 
° ‘ i 
+ “ . 7 . : 
é . 
sr Z eet g Nes 
Ne a wr a ; “ ‘ 
*. - . bs oA i z 4 
cs - s . ee ee m 
Fig. 17 aos eee ‘ 
Remove pressure control valve screw plug»... 
; woe ea: eo asta 
Remave helical spring: ewe wer 
. Pa eee Af rb 
_ Unscrew valve. carrier with:piston ond — > 
spring, ° ee ey A es ee 
Remove O-rings, +2 yer BA ghee ig 
- ; Ge cap hye \. 
Corefully push out hoppet and:seal witht 
9uxiliary mardrel, . 7 we ee * 
. Pull of! seol gutof pump, housing? : 
" . w e é * 
Bn OY ke eu ae My aes 
Po ey . * Pa . . 
‘ e+ 3B 
s ‘ e . . : ( 4 
@ — ° oy a ar « 
ay e Le U ; ' 
Yn . 
gow ; a - 
See ne hed nee ue 
3. Components ‘inspection - 3 yrs 
y ee Gre ge Gee i 
Wash all individual ports ond clean’ caré= 
g eee ens 
folly.. Sanaa . 5 
: : 


. an 
Replace worn or damaged components. 
The distributor head is interchangeable’ 
Os 0 single unit complete with distributor 
plunger, spill Piston and throttle, the eS 
pump housing together with the automortic 
timing piston, the intermediate housing © 
together. with the pressure equolizer piston. 


Likewisey the roller ring with rollers, roller + 
pins, washers and sliding block as olso the 
fuel pump rotor with vanes.ond eccentric 
race are only interchongeable as single unit. | 


Use new seals ofter each disassembling % 
operation. : 


These seals :are contoined in Ports sets 
(internal seals and externol seals), > 


a 


Prior to reassembly, submerge oll components 
in test oil, 


O-rings should be cooted with tollow (or 
Petroleum jelly) prior to installing, 


4. Assembly 


Install the support ring, key ond complete fuel 
pump impeller (with assembly bell) on the 
driveshoft, 


19 


Install the eceentric race so that for a clock + 
wise=running pump,the letter "L" or tora : 
counterclockwise-running pump, the letter “R" . 
is showing. nal c 7 " ; 
Insert a Phillips screw insthe bore morked with 
the fetter through the support ring to hold 


“the eccentric race in place. 


a 


Fig. 20 | ty 


Press oil seal into Positgon. Secure: pump i 
‘housing to swivel vise 0 681 240 048 using 
clamping bracket 1 688 120 034 and tilt 
downward, . oe 

Fit protecting sleeve 1°680 300 040 to 
“ prevent damoge to seal. ° 

Insert pre-assembled driveshaft from below 

so that the letter on the. eccendric race 

is facing the timing piston bore .! 


> 


. 21 
Remove protecting sléeve. 
Holding driveshaft, position Pump -housing 
upright, re | , 
Secure support ring with Phillips screws. 


Insert thrust washer, 2 
2 \ 


] 


n . 


Zorefull, install the roller ring en the pump 


housing with the recess the sliding olock 
facing the timing piston oore 
Cautian : ‘ 


Do not drop or interchangeathe rollers. 


er as 
slay i e 3 
Insert tne trexible colpiing disc. so ther the ronice 


pins cannot slide out. << : 


~ ~lasert’ the sliding te into the roller ring 
such O Wop.thot the mise ial surface is 
visible and points Towor; the pump centér. 
Insert * “short” tonnecting pin into Ne 
sliding black. * 


Q : 


” i . 
Fig. 24 | ee 
Incline the pump. 4 
lasert’ adjusting memoer with the Cutout 
lowords thé timing piston pore ond closed 
pin hole outwards. : 


The “short" connecting pin must now engage. 
Push “long” connecting pin through assem ly 
yore into the adjusting memoer until it ZF Kruse, 
opprox. 2.mm.( 5/64 in ) out of the cutput. 


\ lastafl the timing piston ath sliding block ~ 
".. ° spring end leading. Obseve rotating direction 

of pump - viewing from drive side. 
For clockwise rotation, insert the timing piston 
from the left, for counterclockwise rofotion ; 
from the right. 
In ‘assembling, position ihe bore for the sliding 
block vertically ond the groove in the piston 
towords the adjusting memoer. | 


‘a 


Fig. 25 » : a 2 


NE” =~ 

Instolt top glug with O-ring ond overtlow 

valve with gaskets. 

5 Wide ciuley tool, install the "long" connec - 
ting Pin intg the sliding ‘block in the timing 


‘ 


Piston, - t : ‘ ; 
pe cof of f ossembly bore with screw plug ond 
’ gosket. Check timing piston for easy movement. 


fe Ls 
toy -8 F 
es A > 
) ? 
2 * 
Fig. 27 . : : . 
Remove filives need screw (stop screw) with. 
spring washet and shims,if ony, fromthe + 
timi g,Piston, "spring side", 
| | 
1 é 
| ee 
‘ 
2 of noe eyes 
Place stop plate | 680 022 002 on "spring 
side”. 


Screw gouge ring | 683 458 007 into 
opposite end and measure the distance to 7 
the stop screw with depth gouge. The distance - 


required is given in Test Sheet WPP 001 /4. .8 
os Measugement |, f 


1 
~ de ’ 
% * 


ie ton i 
Correct dimensional -deviations installing _ 
shims under the fillister~head screw ond the 
lock washer on the “pressure side”. - 

It the slot of the fitlister-head screw ‘is 
domoged, replace the screw. 
Subsequently, screw end Plug with O-rin 
“pressure side", 


g into 


s 


Screw fillister-head screw with lock washer 


onto "spring side". 
Push piston in up to stop. 
Screw gouge ring 1 683 458 007 into position 
and-measure the distance to the stop screw 
with the depth gouge. 

“ The required distance is given in Test Sheet . 
WPP 001./4..B as? Measurement th, 


Ca 


© 
2 ‘ - , : 
Fig. 31 : 

' Correct dimensional deviations by inserting 
shims under the fillister-head screw and lock 
washer on "spring de". - ae 
If the slot of the fillister-heod’ screw is 
domoged, replace the screw, 

q : : 


” 


Fig. 32 ; 
Leave the gauge ring in fhe housing and- 
‘Measure timer spring space. (Distdace from 
* surface of gouge ting to spring contact 
surface of piston), i 
The required length of the spring space is 
given in Test Sheet WPP OO1/4..Bos. , 
Measurement II. 


oo 


. . : ; ‘ 
. 33 , 
Insert shims having o thickness equol to the 
difference detween the distance required 
ond the larger distance measured into end cap, 
“ Unscrew gouge ring. ie 
Insert helical spring and screw an @nd cop 
with O-ring ond shims. i 
» ‘ 


Install screw plug and U-riag in the housing, 
Sore dor the Pressure control valve jopposite 
the timing piston spri side. 

» Insert the helical spring from opposite ead.. 
“Insert the small valve 6p ing ond the votve 
Piston into the valve coteyer with O-ring, 
Subsequently attach firstlthe O-ring and 
then the poppet (taper towards O-ring) 

_ onto the pressure control valve using grease 
ond instoll this assembly, ne ae 


3 
4 


Fig. 35 a : eee. ‘i 
Position pump vertically and install face com, * 
Coution: ¢ - 7 ; 
Align the drive Rin in the facefcom with the . 
keyway in the driveshoft.: , a 


Fig,° 36 5 ; : 
. Secure timing pointer to roller ring with ae 
fillister-head screw and washer. 
‘yy Install cover with O-ring and secure with 
fillister-head screws, j : 


! . 
Pe ee 


he S . ; | 


Fig. 37 oe 


Insert O-ring into intermediate housing on 

locating pin side. ye 4 : 

lnsert jOr ring into tha groave in the distrioutor 

heod, tee 3 mee ie 

Press the’ distributor head intoyhe intermedigte 

housing. : 

Caution: ; 

ey rea ee i ed / 

Note’ Position of locating Pin ond O-rings. ° 
- 3 


“i = 


A24 | ‘ 


s 


Pisce ashi of IL mm (CO. O34 “) thicexnness onto 
> side of intermediate housing, 

sert plugger without spriag, spring seats ond 
dearing into the distributor head. 
| 
| 
} 
' 


' 
t 


3S XS eee ee ; 
Screw measuring device”) 688 130 045 with 
i gasket into distributor head and install pre- 
assembled intermediate housing i in pump 
PO pan oe ue 
aution: . 
“The groove in the pluager isot must engoge wit 
the drive pin of the face cam , 
Put on.flange. 
Insert hex. socket- “head.screws with spring 
washers and tighten., ‘ 


* 


) 


Fig. 40 
Position the pump horizontally. 
Install sctew plug with machined stud ond 
O-rifdg into pressure equalizer bore on the 
end opposite the stop plote. - 
Insect the "helical spring ond then the 4 
equolizey piston with stud end teading into 
the other end. a 
Install screw plug with O- Sag: 


A 
a 


Fig. 41 Sy 
Insert spill piston into bottom bore for right- 
mounted control Jevers. insert spill piston 
“into top bore for left-mounted contro. levers. 
Note: ar 
“Left” or "right" looking from the drive end; 

“top” means towords the pressure equalizer. 


- 


Intrcduire I'oxe de mesure du dispositif Innediiens el perno del dispositive: de 


de mesure] 688 130.047, grand diomatre 
en avant. : 
Introduire l"yxe de réglage avec goupille 


'entrainement sgns. joint torique dons pitén de orsastre sin, 
dovile ‘sons Toint torique. Poser la sin onillo Q. Colocor el enillo de medic ‘ 
se 


e de mesufedu' dispositif 1 688 130047. . del dispositive } 688 130 ou e introducs 


et introduire cet knsenble. esta unided., 


: ae 


Na ee 


Con una galga de tipo corrignte en ‘oe 
-comercio, medir la distancia entre el a illo 
de medicién (que debe -apoyoar contra } 
cuerpo intermedio) y el reborde grande 
casquillo, Al hacerlo, opretor et casquillo\ 


= hacio dentro, 


Avec une jauge W'Epoisseur\de modéle’ 
courant, rebever ly distance omprise entre 
fo Sague de mesure (oppliqué& ‘sur le corter 
intermédiaire) et le gros Epauvlektent de Jo: 
doville. Pour cela, poksser lo doville vers 


H ’ 


\' intérieur, 4 we 

Elegir un resorte de regu] 5A de acu edo 

con la medido de la distancia (véore I$ 
toblo). . ase . 

a. os : o ME 


Choisir le ressort de régu ation corrdspondant 
dla cote d'gcartemenhrele vée. fon tableou). 


) 


Die rages, is am as shown Vorwer coding by copper\ 4 Now. eoding by eoler - - - - 
in Pig,. plating - - - \ % \ 

vee i‘ Aneten le per ovi Y es *  flowveas. eyebole par eoulear 
Cote rele on = syabo vrag \ BY ‘ ingbiibtie ; tapos seuteur 


Pivant fig. 44 “ 5 


Wedida de dietaceis en am 
eegun fig. 44 


~ “ 
eee 


‘ 


Bhs ference ce, 


Idectifioecibn heste ahora \ as aiteeegieet mevo con 
eon acbESEeS eo : \ ; tlote de oslier crore 


0,5-0,8 ° 


VAVAVAV AVA AV /AN 
1 ‘ 
: blue/ol ew(esul dTueXb) oo /esad 


ng plunger of measuring device 


Insert measUy 
.) 688 130 O47 with \lorge diometer leading. 


Insert shoft- withgive pin dnd pushing 


N without i) ring : 
\ Place gouge ring o measuring device 


” 1 688.130 047 in post ion and install this 
eocmely a Nee 


x 


i ae 


\ 
I\ 
| 


wire a conventhonal feeler gouge, maasure’ 
e distance between the gouge ring (iA. contact | 
with intermediate hosing) andthe lorg 


shoulder of the bushing\ The bushing must be 

prebsed i in while taking this measurement. ae 
Selact 2 governor spring; 9 ording Yo the 
distance measured (see table) ; 


4 


ie 
at 
fos 


Poms v2 OU shang, shoft and MEASUFING device 
é ya Y@t 


again, BES 


lastall O-ring onto Aah Using assembling , 
sleeve 1 680 396 000 and slide the bushing + 
with Q- ring ogtthe Shoft. 


Fig. 45 
Turn the spili ans ‘$0 > thot es eee points 
towards the throttle. bore. Insert governor | 
‘ spring selected into shoft and install thts 

assemoly so that the drive pin engages in 


the groove of we Been: 4 
fr, a ae 


Do not turn sha , 


te : ’ . : Pr,0 bee ‘i 


? t 


4 : 
) 


Fig. 46 
Iastoll throttle with itsspocer. 
Insect cross-type dite .-~-- 


/ 
hig. 47 
Slide bushing wah. O-ring ont hrottle shoft 
with O-ring. ve : 
Insert helicalispring into sbofl- insert 


this assembly so thot it engoges th F afess 


. SW 


type disc. : 
Caution: \ 

The marking on the threaded insert of 7 
the shaft must coincide with the 
marking on the clow of the throttie. 
Mount stop plat: securing ei Flat- 
head Screws. 


to SS. ery "Sires. Sciew . 


on denvery valve holders with springs, shiv 


“ 


“and space Fillers as necessary. - - 


For lift to port wigeie adjustment, mount pump - 

: onto’ injection pump test.bench using the , 
appropriate flange ond clomiping bracket. 
Install drive coupling?” : 

Connect test oilsupply hose. to intermediate. 
hov8ing. * . \ 

Mounf digl indicator onto! measuring glevice \ 

t+ and preload in B.D.C. position to.4 mm : 
es 16 in). (For test bench equipment, see 


Test Instructions VoT- oe oe - ie ot 
Fis. 49 
_ os eo P 
i] m : <4 : wa ; z e 
= ' . ; 
Sask, oA ¢ fo 
eae ®. eo aa Be St , ' oe 
— o 9 Sa ey 27° * Stort injection pump test bench. ‘ 
, ? Fe 5 
: fo ‘ ws Ss Set supply pressure to max.0.2 kp/eém 
4 ey ght SOE E ; ; ) 
P ’ Py wat” POR: pst). With the distriouter plunger in : 
, 2 a B.0.C.,set dial indicator to "0" (te 
Be ee eats ‘8 oil now Flows out oP the overt Sy ‘ 
‘ : a of the medsuring device).* ‘ 
— ; ow —turn driveshoft in normal directi A 
a ° be. , : . 

‘ LoS a 2 /° . rotation until ng test oil flows out f the am 

‘ : Le : wee: * 7 DR 

: ay | ; ovetflow tube. > : 

a  & i os ue Read off measurement on dial indtéo re 
“i y - eR ee . For checking, turn. driveshaft in the re —_ 
; Se. dhe EE: ix, verse direction of rotation. 


After a max. of 0.02 mm stroke drop on 
the diol indicator, ,test ‘oil, must drip 


4 e 


again, Bee Ses 


Hy 


lf necessary, repeat lift to port eleing 
“meosurement, , 
The required lift to port closing 3 is given 
in.the appropriate Test Sheet'. WPP 001/4.. 0 
Correct devfotions-by exchanging” the shims os 
under the intermediate housing. , , 
Hf the lift to port closing is excessive, use 
thinner shims, if: inadequate, thicker shims. 
When setting the lift to port closing, itis - 
gdvisable to oim at the lower tolerance limit. 
Corry out final meosurement check, . 
Fig. 50> As e Fe 3 


Moun? punto onto swivel vite Sgain. Femove - 
Measuring device and,close oft bore ip distributer 
head with screw plug and special gasket. 

Unscrew hex. socket head screws ond Nift off 
complete intermediote housing. 


- 


s < ° . 
Positiog pump vertically. 5 ; 
With face com in'B.D.C.,médsure the-distonce - - 
from the joint face on pump housing = without 
shims - to the contact surface for -plurger Faot . 


Record measurement. 


Fig. 52 
Withdraw plunger ee distrioutor heod. Clomp 
the distributor head, intermediate housing and 
the appropriate amount ot shims together using 
2 screws. 
_Insert Dearing, ' ‘Torge™ “spring seat - tidge to- 
wards pearing ~, spoter Pusning 1 680 300 039 
(inaplace of the spring), "small" spring seat - - 
ridge facing outward *. -,and plunger. 


. 


. 


Fig. 53° % sei - , : . 


Measure dictante fiom shims to flat surfoce ot 


fad 


plunger foot yin see gouge. 
Caution: a, 
Do not tilt depth gouge on iaéitned Aicecee 
foot. ° 

The measurement established must agree with 
that recorded (see Fig. 52). ¥ 


.. e8 , : ere dimensions deviations by eachangi ing 
rst : , at the "small" spring seat. Replace spacer oushing 
‘ he “2 ae ; 1 530 300 035 with the spring. 
. ei Unscrew clomping screws. 7 


. 


‘ : 3 
. ape c 
+ 7 < 
: 
4 - 
Fig. 55 ; ” 
Instoll éia5's onto infermedsate housing. 
Instal] complete intermediate housing onto 
pump housing:and secure with nem socket-: 
heod SCreWS. , -_ *% 
Caution: - oo 


The groove in, the. singer font must engage 
the drive pin it the face cam. 


, EY Me 


Fiae Sé oe ae ae ; 
Secure fuel line with inlet union screw with 
strainer and gaskets to pump howsing, inlet 


a ate union screw with bleeder.screw and gaskets 
to intermediate housiag, 5 : 
. * ’ 
e ay bi 
4 es - 4 
€ 
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a ° 
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re 57 


Install the torsion springs. 


(vo) 
(on 
ay 


5 
f 
: 


Insta speed contro. tever, 


* Engage torsion spring. 
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+ a 
Fit washer ond 


o- a | 
place stop lever in vertical 
Pasition. Do ngt turn shaft of spill piston. 
Fit tock washers.: 
Secure with hex. aut’, 


Engage torsion spring. 


Fig. 60 
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Seif-produced according to sketches below. 
5 _ 


‘omfer 
Chonrfrein 
Cono:, , 


Vy name,. : . ested s. : a dap. : 
or removing and installing the pin connecting the adjusting 
member to the sliding biock in the timing piston 


Pour te montage et le démontage de la goupille cyliadrique 
reliont t'oxe rotatif ou coulisseau du piston d'avance a Hinjection, « 


Para desmontor y montor €l posodor cilindrico Qué une el perno 
giratorio com el tdéco deslizante del émbolo dei variadur de avonces 


> 


; Colocar ta palanco de velocidad. 


MMoater le ievier de commonde de vitesse. 
-! ‘ : “# 
; 2. »~Enganchar el resorte de torsién. 


Accrocher le ressort de torsion . 


\ ae / 9 ; en = be 


Poser une rondelle et monter le levier 
stop en position verticole. Ce faisant, 
veiiler 3 ae pas fairé tourner Itaxe de 
réglacge dutiroir de régutation. ; 
Poser des rondeltes Grower. 

Visser les Ecrous hexagonaux et les 
bloquer. , 


‘ 


Colocar la orondelo y superponer la . 


palanco de porada en posicidn vertical.’ + 


Al hacerlo, no girar el drbo! de lo. 
corredero de regulacion. 

Coiocar los anillos Grover. _ 
‘Enroscar y-fijar las tuercas hexagonales.’ 


Engonchas el resorte de torsién. ©.’ 


Accroche rte ressort de torsion. » 


e 
yy . 


5. Outils auxitioires : 5. Herramientos ovxilisres 
3 exécuter d'aprés les croquis Preparar conforme o los croquis 


ci dessous. 7. -siquientes, ‘ 


NONE QE 


4 tk : an) 
Assembiy oeli for fuel pump cotor and vanes. 


Coquille de montage pour la rove 3 poietteBe 
la pampe d‘alimentation ovec ses polettes. . 


Cubtiertc de montoje para el rodete., ¢on aletos,; 
de la bombo olimentadoro. 
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- .. Torque values in kgm (Ib. ft.)- ree 
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datpermcasnon: KIN 


Arete 


Distributor - type Fuel Injection Pump 
.Pompe distributrice 
Bomba distribuidora de inyeccion 


EP/VA..H..A.,  . 0,460.. 
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teansters 


ste cantents must aot bea 
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° 
FoHowing ore mbdifications which have been 
ae: carried Su in varfous versions of the distributor- 
- aa Ca a to @~ “hype fuel injection. pump EP.VA, H.. since the 
a ore es, : : 2° modification... ° . . 


) . TP ae 7 x ee _ ia? t d Ss, 


‘g 
‘ : bes . 1. Longer timing Piston : Se Sirs ‘ 


» 2, Slotted roller cing 


& : . 3. Segusing of “long®. eylindrcolpin in outomotic 
4 ahs ; * a Se tither (connecting pin. hetween adivsting 
\ . : Bs Oa 2. member and timing piston) er 


. : ‘ : 4. Modified eccentric race of fuel pump 


“ 5.'Insteadt of the: 5 different governor sP¥ings 
used up.té now, only one governor spring with 9 
z S different animes ore <a 


; . Stop plote now mounted with ¢. instead of | 
nas ae ahah § screws ‘ 


- : 7" B54 o- , “ . . ; 4 . . 
Bs s ; 7% Rus*- Pipiected design a aay 
ay . ? r 7 
; ; : 5 . - > 8, ee spring ) Byelood 
o 4} . bn ees 3 9 mf e 


s. . . : 
: : ~~) Ne oes Be Ee hag 
, a s. ered Ms ets Se “eo. : 


fUunian a ctaw with sieve. 4 
\ ~~ © 


a There médifiegtions* demond .o humbar of new. 
illustrotions ond texts to the repair bneaaetens 


) : Hi ng a WIPO): ‘3B os here stored, ws of 


_ 
oo 


is oe es Understandably, the instructions VDOT- WIP 16 2B 
j ond..°33 remain yalid for “fuelminjection pumps 
rt. §  praduced up to now and in actuol service. 


- oo A ~~: : \is 
" ae c a * 


: : a 
° a - ? on 
ey : : 


“se 


1 oO 

: 8 : f ~ Re 1:4 Installing the longer automatic timing 

piston eliminotes measuring of the totol piston ~ 
trovel (Fig.28...Fi'9g.32). The total travel spe- 
; cified for o given pump degign results from the, 
‘ Y ° . | © 1 suse of the corresponding epgd cop ond plug ont 

° . °. e : e 
~ + Wspting™ (odvance) and “pressure® tretord) gide. 
a It is*thecePore essentfal to use the end cop opd . 

oy : : “plug quoted in the spare partsxlj$t for the pump 
ew under reporr. .* oy. ; ig 


iv) 


Sad 


~ 


eo > a 
¢ - 4 7 »$ ini oe & id 
v 


rs . ; Le r 7 
5 The’ method for measuging the ieee spring space , ~ 
. “remains as desctibed in the repoir instructions ” 


e ve og , under Fu a8 33 ond Fig. 34. 2 


Sy 


Re 2: On dastributor-type fuel injection 
" pumps “in which the slotted roller ring is. 
instolted, there is no chonge in disassem- 
bly ond assembly procedures described in 
the repair inatructions, = 


~ However, porticulor attention is advisable 
when removing. the intermediote housing 
with distributor head ond ‘when regoving d¢ 
reinstalling the eoller ring into the hawsing 
to ensure thot the wollers Yo not drop out or 
interchonge positions. , a ke 
It is thecéfore essential for the pump to 
stand vertically. , ‘ 


ba Poe 
NowW slots insteod of bores 
ncoches ov Ned d’alesoges : 
Ahora, ronuras en vez de ogujeros, 
i ae 2 


ry 


a 
9 , 
Fig. 1,Slotted, rajler rung 
Bogue=support des golets a encoches ; 
Anillo de rodillos tonurado  - 2 i os a 2 


eee 7 
? |. 


o 
- 2 


‘ nt 


5, ’ a iS, 1 
Re G Reena ial Nbe‘long connecting pin’, 
= (connezting pin between adjusting member 
and timing piston) made a number. of new 
parts decassory; their arrangement is shown 
; 15 yin, Fig. 2. 
1 . @ 9 


0. 


lA 


NRW , (11, Overtiaw volves 2 


toe, , 
2. Top plug Foss 


SS 


Paneer 
3. Serew plug for assembling bore .- 
ra i 
4. Shorter conpeéeting pin anes 
 Piasers v 
\ « S. Adjusting member 
“A bd f 2 . 
t 
6. Longes conpes naenpn 
77 Sliders 
a 


r 
~. 8. Timing aston « 


* 
ee 3 
* 9, Securing pin 
<1 10, Wosher, 4 
s ¥ : 
VV. Cieelip 


212. Pump housing 


a 


~\ ; 


Due to the orrangement of these new. com: 
ponents, o number oWK\procedures in disos- 


sembly ond assembly ° as inyection timer. 


aS givenin the Hite ie air instructions 


_under Fig. 13, 25, 2% ond 27 ve chonged. 


Position { pump vertically. 


Unserew overflow valve Bene 


top plug. 
oR 
Remove Oring. <i 


Repove circlip, from adiueting member.. 


Also’ remove washer ond with Suublise tool 

Yy 
ywithdrow securing pinout of odjustiay mem- 
, ber. J : Su & 


‘ 


Unscrew screw plug with gosket. 


Bring timing piston into. center Position 
and withdraw long connecting pin with OUxi- 


liary’ tool. , 
> 


Toke timing, pislon saat of housing. Toke “og 


out adjusting member and then short con- 
Necting pin. a 


Place pump in vertical position. Tees 
Insert adjusting member. with the cut-out 
. 
towards the timing piston bore and recess 
end towards outside. The*short connecting 
: . ‘ 
Pin must engoge. sg 


Ly 
e 


3 


rf 


) . 


ts ey teanies ; x Install the timing, piston with slider (for 
; clockwise-rotating pump, spring end to right; 4 
for counterclockwise-rotating pump, spring 


end to left).  ° A t 
¢ ‘ 
Insert piston and bring into center position, 


«Insert connecting pin with transverse hole 
through assembling bore and the adjusting 
member into the slider bore in the timing 
piston. j “2° 


Insert . .securitig PIN in adjusting member. 
When doing this, rotate connecting pin with 
oukiliory tool so thot the securing pin tip 
engoges into the eonneshing pin hole. ‘a 


lnsevtewasher onto adjusting member, then ’ 
secure with circlip. : ’ 


Screw ontop plug with O-ting ond overflow 


valve with goskets. . er? 
Close up assembling bore with screw plug, 
ond gaskef. . ° 


Check injection timer for easy movement by 
moving the piston. 


a 
‘ ws ; 
Re 4: On the new fuel pump eccentric 
(f9Ce the rototing dizection markings "R® 
ond *L? hove beerdleft ovt. Instead, the 
hole morked up to now with .o letter on the 
side “L° is countersunk to 6mm (7.276 tn.) 
diameter and 2mm (0,079 iin.) deep. 


This chonges Fig. 20 with text in the repoir 
instructions os follows: ; e 


Ploce the eccentric race so thot fore clock- 

wisesrunning pump.the countersink is vl. 
ms sible or for o counterclockwise-running 

pump, not visible. . : \ 


Insert oa Phillips screw into the counter. 
sunk hole through the support ring to hold 
the eccentric race in place. ® 


The groove machined into the tircumference 
~of various eccentsic races is of no impor- 
tance in assembling. 


° 5 . 


-¢ 


r 


Re 5; Instead of the 5 governor springs for 
one pump type — pocked in bag os spore ports. 
set = eyery pump type mow has only one spring, 
the smallest of the'S springs used up to'now, 
ond 5 compensating washers, also supplied in 
bogs oso spore ports set. . 


The required installing length (spring and wosher) 
estoblished in accordance with Fig. 44 of the 
tepoir instructions must therefore be adjusted 
by inserting one of the woshers supplied betwaen 
spring’ond spill piston. ‘ 


The 5 different washers ore. supplied in incre 
ments of 0.2mm (0.CHB8in.) thickness. Select 
the washer tequired from the table below 


” eo of 


Dimensions established Thickness of 
os per Fig. 44 “washer required 
et mm , mm . 


0:2°0,2-.. vo ld 
» ° Omecars _ Age 
: 04-06 ~ ro 
06-08 | 0.8 
0.8 - 1.0 - 0.6 

_ 


o. % ? 
Re 6: ‘Securing the stop plate with 4 insteod 
of 6 screws has no influence on the repair of 
‘the, distcibutor- “type injection pump. 


é x: f 


Re 7: For pump designs with rust prevention, 

poll ports within the fuel-filled interior-of the’ 
distributor pump ore rust protected. 
Depending on their function, these ports ore _ 
burnished, cadmium-plated, onti-friction bonde- : 
tized or produced from stainless steel or tombac 

{red brass), £8 , ‘e- - 
-Ports not rust protected ore “interchangeable é 


pgoinst tho se withRust POTecheons fx ae 


. 2 ry ’ 
’ : 
.oe a a ' 


ay ° 
PA 


a 
Exception: The items 82 (spring seat), , 
fthrust needle ‘beorings) ond 84 (spring, ae in 
the spore ports list.’con only be replaced ‘os.a 
group by the rust- protected set 82 (spring seot), « - 
84 (spring seat); 214b (tomboc washer) ond’ 
2140 (washer).in ot A eo ea , 


ye 


In’ this cose, the piston spring must. ‘be remeo - 


. sured (Fr 1g. 51-55 of repoir instructions). In the 


text to Fig.53, the sequence of the parts cbongés 
os follows: 


laser "large spring seot, spocer bushing 
1 680 300 039 (instead of springs," smoll®” springy, 
seat — midge facing outward ~, lombac washer, 
wosher and piston. a0 


Re 8: The test to. Figs.52-55 of the repoi 
instructions refers to an installed facegcam with 
2.5mm (0.1ind) com height and o requifed spring 
itting length 8f 24mm (0.95 In.) (spoder Boe thne i 


> com, cheights daviste: the spfing fitting, 
honges accordingly (e. 9. fo eas — 


Te maiato n the usability of ike ‘Td-thm spo 
bushing, distributor. “type” injection /Bdma~as wii ff: 
other foce coms (larger or smoller % H 
require a recalculation, i.e. whbr se 
smoll spring seat according to Fig, $4 
mension difference from 2.5mm com haight n must 
be suolroeted: of ddded. 


Exomple: Foce com with 2.2mm com height . 


: : The dimension “meosured: ond: set according = 
: ‘Fig. 54and 55 must be greaterthon the dimehsion 

estoblished unger Fig. 52 by the difference)= 0.3 

mm. Where foce cams hove o lorger cam height 

thon 2.5mm, the difference must be ‘subtracted. 


o 


Therefore, whenever o Wistributor-type fei ine 
: y  tecNon pump is repaired, the com Height (ifr) 

mS 6 > must measured so thot the correct spring 
fitting letgth con be odivsted in installing the 
piston spring. 


_ Re 9: : The inlet union screw with sieve (Fig, 
fe . 131 of spore ports list VOT- EVP 16170)'% J° 
. up to now for the fuel pump outlet of the arg ; 
housing | s reploced by a union screw, withdut 
- es SHON eHiS. % ; 
The union screw on the. inlet of the intermediate 
housing (FG. No. 132 of spore ports ligt) is re- 
ploced by 0 union screw with sieve. The heod~ 
of this union sctew with sieve is Smm (P. 197 .1n.) 
higher. ae 
The text to’ Fig. 57 of “ihe rapoir ingiructions 
; , : therefore changes os follows: ' ; ra , 


Secure fuel line with union sérew and goskets Je .% 
pump: housing and unloh screw with sieve ‘ond 
bleeder screw ond gaskets to intermediote hous. 
ing. : v. : on 
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ey ro ; ow 
DISTRIQUT OR - TYPE FUEL INJECIGON PUMP . : 
EP/VA.. Hig 0 460... goes 
Me a ae ee : ew tedeNey 
4 e 2-4 a | 4 , . 2 me . 
ei hes = Ry ae a 


The text referring Yo Fig. 4) of repoirsingftuc tions VOT- WJP 161/3 only opplies to ies 
tributde pumps with stop plate fitted on ee right (viewed from driv end). 


However, gince’ the position Sees saudlizer piston does ndt change regordless . 
of the fitting side of the\stop plote, the text referring to Fig. 41 myst be modified, 
Please cut put the ou text ond attach it to your repoir instructions next to Fig. 41, 
c 
E + p a? . e Y 
é Postion the» pump horizontally. 


% ! iniloliietew plug with machined stud or cogptersink 
_ for spring ond O-ring into pressure equolizer bore on 
ey au the LE H, side of the intermediate hows ag - (oienbe from 

; the drive end - timing piston otfop). ° - . 


y 


o Insert the helical spring and thed the pressure 
equalizer piston, stud Hoge most into the other énd. o 
Veveed 


‘ Instoll screw plug with O- ae 


; ‘=. \ - \ : 
a ! . 
‘ 6 eh : le 


ee 
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Distributor- type’ Fuel Injection +, Additionel oxt for Fig. 12 (page 121 
. a An ‘, Nn 4 
yy, Pump. : If the fuel pump impeller has a larger chamfer on one 
‘ 0 460 oo EP/VA _ H a A side of the bore than ¢ on the lik following 
: 7 : ; * installation Instructions should be noted: 
. beige The larger bore chamler must face away ‘trom the drive 
4 Pads 7 : ; "end towards the driver end ‘a , 
. ‘ < | (towards cam ring). 
. : & : >is ; < i wv o 
‘Additonal text for Fig. 40 (page-22) : : 
7 . © . . H 
i ae aokase If the Nange is ribbed on one side; it must be fitted sucm : 
ae Bag Co Raat es thal this side ts visible > 
© ~ a - : ) , v 
eae Coot a eee 
‘ ° be Fi 
y . ~ Fext alteration for Fig. 48 (page 26) ; 
oF : ee ; ; a Slide bushing with O-ring onto throttle shaft with 
° i : pos O-ring. ts 
ay a : . Peed . - Insert helical spting in the shaft and insert t this assembly P 
‘ z % Me Si ses Sig te ' such that it engages the Cross-type disc, a ee ae 
° ’ : e ; 
; vs e - Note ; Ps 
eo : ; vs : < . é 
‘ Oe ioe a Jf there Is 9 marking on the threaded end of the throttle = -- 
are : Eos : (4. shaft, It must be aligned with the marking on, the tlew of 
a : : : the thr le. i \ 
: in SH. Cpe 2 ; ae ; _* 
- ‘ : ‘ a Mount stop plate and secure with Santenon flat bolts. 
4 7 Ken . 7 
; rn ; : a 
vy *, i 
; > 
8 > . i = 
‘ e * . . 
~ , a 
‘ : fe : 
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1. TEST EQUIPMENT (200 also offer sheet) Part No Type No. ; a 
= ; ‘ ‘ 
1 Clamping bracket ‘ : 1688010010 EFEP 157 « ; 
1 Intermediate flange (se9 offer sheet) 1688720... EFEP ISA. |” 
s . 6 Test nozzles . a 0661 443014 EFEP 182 : et 
: 6 Test nozzle holders — 150 kgf/cm? (2130 psi) ie é 
1 off 200 kgf/cm? (2840 psi) Pi acti EF 8S11/9G ae ts 
6 Fuel-injection tubings (6 x 2 x B40 mm) see oHer sheet ( EFER 1989. ne ar a 
1 Testing device (pressure gauge kit with fittings) 1.688 130078 EFEP‘A5 4 Pog eas ae 
1 Timing-praton-travel gauge (short piston) = 1688130046 EFEP 459 ° PAN ey PU ads fe 
1 Timing-praton-travel gauge (long piston) : — ——_~KOEP 1000 . ‘ : : 
Teste can also be carried out on test stands ; i od $ ‘ od e . 
EFEP5. with accessory sot = - 16s7con008 EFER 49) 
EFEP 25. with atcessory sat 1687 000009 EFEP 492 - ° aa . 
1 $3 ; ; : : : 
i yf ne accordance with VOT-WPR 161/1 8 : : 2.7) ee 
fs > 4 - eo es 
i > “ 
: % nn 
’ : te oy 
© @ a ° 
: i > os ‘ 
: = ; : , ; : 7 


1, EQUIPEMENT D'ESSAI (voir tatlement feuille diofire) Rélétence Type . 


“1 Equerre de fixation = 1688910010 EFEPIS7 --  ~ 
¢ 1 Flasque mtermpdipice (voir feuille siete) 1688720... EFGR167.. bate 2 
6 Injecteurs d’eesar 0 681 443 0145°E EP 182 . a 
- ~ FPorte-myectour (180 kglicrn?, 1 vote a 700 kg/em?) . 1 688 901 000 EF 851T/8G =o .% ., BOSS 
“6 Tuyauteries de pression (6x2 x B40) vole feuille d'offra 1 680760. EFEP.198. ~ ens 
"1 Orspoaitit d'essa: (groupe de manometres: avec . Je He 
6léments de raccordement) 1 688 130075 .EFEP.495A ; - ‘ 
1Oispositd de mesure du déplacement ‘de Vavance ° . x ? ; ‘ 
varable alinjeation (piston coun) = "1 688130046 EFEP 459 i: 
Oispositel de mesure du déplacement de Vavance . 
aspente al injechion (piston long) ; ; - KOEP 1000 
i t 
Lessa: poul également élra exécuté sur les\bancs dieséa) suivants: ne 7 
EFEP5 avec seu d accessoires : . 1687000008 EFEP 491 a 
’ EFEP 25. avec jou d'acceseoires 1 687 000 009 EFEP 492 - 2 


suivant les instructions données dans vOT- -WPP 61/1 F— Aer supplément. 
. 0 


Bt i . eo ° 


as _ N° de Pormule e: Ay _ 
1. EQUIPO DE ENSAYO (véase también hoja de oferta) pedido -' detipo 


. 


Vescuadra do tyacién * 1688010010 EFEP 157 
\ brida intermedia (véase hoya de oferta) 1688720... EFEP 157). | , 
6 inyectores de ansayo : - 0681443014 EFEP 182 - aon 
6 portanyectores (150 kp/cmi, 1 pieza 200 kp/em’) 1688 901 000 EF 8511/9G 
6tuberias de prasin (642 1 B40), véase hoja de oferta 1680750... EFEP 198: . 
dispositive de ensayo (juego de mandmetros con ree . 
piezas de conewdn) : 1688 130075 EFEP 405A 
I dispositvo de medicidn de la carrera “del manos de ; : i oe 4 
avamce (émbolo corto) - 1688130046 .EFEP 459 
Idispositivo de modicion de la carrera del variador de er 
avance (@mbolo largo) . -- KOEP 1000 


El ensayo puede realizarse. segun VOT-WPP 161/11 SP — Ve 
suplemento, lambién en los bancos de. pruebas ‘ 
EFEPS conjvego de accesaios 1687 000 008 =cFEP 491 
EFEP 25 conyuego de accesoros 1 667 000 009 EFEP 492 1 


6) 150 kot /cme : 


% 
€ 
v 
x 

> 
° 
=x 


a] 
! 


we 
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Esquema de conexidn de tuberias 


Pipeline diagram 
Schéma de canalisation | 


te 2? ‘ : g - | { tide 

Fuel’ supply pump _O Nozzle hotdere with pee: 
> Filter . an . 180 kgt/gm? (2130 pei) 

Supply pressure regulator |. ; Nozzle holder with norte” 


; : kgf/em? (2 5 
Pressure gauge 0—06 kgf/cm’ (8.5 pgi} (feed pressure) 200 ol7em? (2840 Pa: . 
t? , on outlet A for start ‘quahtty 
0—2°5 kgf/cm? (38.6 psi) (charge pressure) : at : 1 q : 
0-16 kgl/cm? (228 pai) (supply pump pressure): we. mas laring glass for overfiow quantity 
a ; : . ' @® «= Ted) oll tank 
an 9 : 


; ® =, Porte- injecteur avec injectevre 160 kgf/cm? = 
Filteo 3 , : ae Porte-injebteur avec injecteur-200 kgfiem™ 
+ Régulation de pression d'arrivée ad - au dépact A pour ddbit de démarrago 
Manométres 0—0,6 kgf/cm? (pression d’ artivée) ire © = ,wetde-pourmesurer le débit de docheras f 
a O—2,5 kgf/cm? (praasion de charge) ® a a“ Resevoir dWritie d'essai ; 
O— 16. kgf/cm? (prassion de pompé d’alimentation) 


- Pompe d alimentation 


ee : » 


16 


= Bomba de alimentacién : : “. @ = Portainyectores con idyectoras 150 kp/cm? 
: Filtro : . 7 eee G Portainyector con Inyector 200 kp/em? 7 
- Entrada de la roguiacién do presidn . : ee: fa salida A para el caudal de arranque =) +~ 
= Manémetro 0-06 kpsem? (presién de entrada) Oe Vaso de medicion para el caudal = rebos 
0—2.5 kp/cm? (presién de carga): . Ome “Depésito de! acele dks ensayo - 
0—16 kp/cm! (presion de la Bomba de a “y a ; aes : ; , 
alimentacion) Ng ene US ak ars 


2 TEST CONDITIONS (see pipe-line ddigrem) 


ra 
Test of C181 11 18. used tor testing a a “lempe ‘ure of 
40 # 5° C (104 + 9° F) and @ supply-pump intet pressure 
“oF 0 Tkgficm @ 8 O31) for all apeode. 


The overflow ie led. ftom the overflow Salve into the teat 

- of tank af the test stand using a plastic hase. To’ measure 
the overflow quantity ut no bd collected “ere ine 
messuring glass. Z ‘ ~! 


x \ . 
21 The pressure gouge kit EFEP uss a. +e required for the 
follow’ ag measurements: 


Pressure gauge o—2.6 kgot/em? ©—45 pal) —lonmeasyri af 
the feed Pressure — (check valve.for protectidn of pres! 
sure gauge incorporated) le connected to the supply pump 


’ 


inlet ea 
pal O—16 kgf/cm? (0—728 psi) — for Measuring 


the su yY PUMP prBssure — i@ connected to the supply 
outlet with a fitting 


a 


% : 
Aes uge 0-25 kgf/cm (0-36.68 pet) — for moa-- 
we suring tha charge papssure (Sectron 6). , 


oe 


6 


. 


; rr | v : 
22 Initally bend the high-pressure Imes to nozte holders 
eo that theses can be connected without stress It ies. 
edviseble to mark the lines in accordance with the letters 
‘stamped on the distrbulor head and to connect them to' 
the nozzle holders in the sequence A, B,C, etc., (see pipe 
line diagram) 

; . 
On some pump versione, it +e neceasary to sel one noggte 
holder to 200 kgt/cen? (2840 pst) and to Bopnect A to 
outlet A for measuring the start quantity, This measure 
meént ia specifically stated onthe dEpropriate lest speci. 


fication ehaet , 
5 : 
~ 


2.2 The ,tmping-piston-trevel geuge “ Giks 19 Gang ag 
O-ring and the ecale is then set to zero Fit in accordance 


with derection of pump rotation: Ms 


w.th clocicowhse rotation — viewed from drivegnd — on the 
le ; esl 
with counter-clackwise rotetion — viewed from drive eng / @ 

— enthe right , 


° 
A new dost specification see ta? typp fuel 
injectlon pumps is used’ together wth-ihase instructions 
The test sequence refers lo the SPpLgpcate points 


The check values given separatély (in brackets) ‘on rece . ) 


aie™! specification aheete require epecial attentim. = 
a | ’ ri 


£8 2 “4 ¢ 


. TEST SPECIFICATIONS EP 
ey. et VDT-WPP 001/48 as tp ok 
Distributor-type a? : : a | — sane, Aopicingy ; 
fuel injection pump : say 


bi 


~ 


t 


‘6 


: ‘ 
° Sn, 


Spécialnotes: =” Teat instructions VOT-WPP 181/. B __ | Menutecturer: 


' ¢ 
For pre-adjustment see overleal s 7 : é - Ae “Eerie Bae : 
Nozzle = °° eFER 162 + West oit Oletviy ft , ae 
Nozzleholder = EF 5111/9 Outside Germany Calibration fluid B Py , , 2% 
ey . Shell j : Engine model: - 
; Opening pressute 150 kgf/em? Test oil ' 40+ 50°C e Pap 
Bs Se e (2130 pai) temperature ¢ (104 4 SF) ~ 7 cots ° 
: Fuel-injyection 6x 2 x 840mm Feed pressure = _ 0.2 kgf/cm? (28 pei). 
‘ tubing : “ . » : ,- ‘i - o 
: 7 : at og A 6 
Atl teat epeciiicotions spply excloawely to BOSCH foe! injection’ pump lest etandes and BOSCH est saulowert ; ? ae: “ 
. 4, - Ze s 
Pre-stroke setting mm 7 


a 
% 


2 
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1. CALIBRATION OF PUMP 


1.1 Timing piston trevel , 


Volume difference © 
ch? 


aN mm « 

: 1.2 Supply pump pressure Bo aes x gf/em? (pei). 

13 13 Full-losd quantity - - €rm/1000 
= 1 Low idle es hes \ strokes 

7 2 +4 Start eae Paes 
= * Ges 
< 1.6 Breek- -wway i 
§ . . . . : : ae Lf 
: “4 aye. 
é 2. TEST SPECIFICATIONS. and, in brackets = ‘(CHECK SPECIFICATIONS) ; ; ve : 
< 21 Timing device =. rev/min awnm : eas 
£ 22 Supply pump rev/min ¢ kgf/cm? ) 
2.3 Delivery quentiies oer : ‘ , 2 
° . od iN & a : 
» 8 .? ie ' : : ; : 4 . 

a Speed ~ , [Oelivery-rate coe: ee vad Coe Overflow quantity . 
& control levee contra lever . . . > ¢m/10 sec oom 

. 6 , Ld : 
° Max speed © | Full-load Sere, Aes. : ' © 
4 stop * i . d " 


e 


re ee , aad > are 6-4 
ROBERT BOSCH’ GMBH STUTTGART GERMANY: 


- 


i : a 
Thee publication myuet nat ba 6eproduced, ste contente must not be traasterced ta 


4. TEST PROCEOURE FOR NEW SETTING 


41 Clemp Pump (overflow valve at top). 
Connect timing-piston-travel gauge and pressure gauge. 
Connect fuel supply and overflow hose as well as fuel 
delivery tubings with test nozzles rated 150 kgf/em? 
° (2130 P81), Possibly one nozzle rated 200 kgt/em? (2840 psi). 


ag 


aig th 9 
et 


Open vent sere 
housing Remove 
Allow punip to cun_a 
Sure’ in accdrdan 

bubble-feee (dat dil II 
mediate housing. / 


on nozzle holderand intermediate pump” 

livery rate and sheed control levers. 
max. 100 rev/min and set feed pres- 

h test specificaon sheet. When 


\ 


\, 


4.2 Prexetiing of spill-pistod shalt end throttle sheft (initial 
* positions a " 
Stop plate bygen from pump drive end) 

filted on mg : 


= delivery-rate adjustment on ower shaft © 
, filled on lett 


delivery-rate adjustment on upper shaft 


Set initial position 

position) : . : 

Turn top sudacé of epr “piston shalt square-head into 

horizontal position. Where resent, the notch or driver 

slot in the spill piston pointe : 
downwards, if lever fitted on th 
upwards, if lever fitted on the 


. 


spill-piston shaft (approx. full-load 


Throttle shaft 

Turn throttle shaft square-head in dyrection of higher’ 
break-away sgeed until delivery aferts (akprox ‘low ile). 
‘If no delivery occurs, tum square-head of ¥pill-piston shalt : 
through 90 (new initial position). Kg ‘ ¢: 
Repeat presetting of throttle shaft. ( 7 


Close vent screws on nozzle holders 


Staiag check |. \ 

on pumps with mechanical stat quantity control: 

Turn spill-pistdn shaft slowly In. dicection of tess delivery | 
uatil the stag quantity begins to fidw suddamy yy fore 
reaching the shut-off position Jw reg 

Note The start quantity will only flow sf the thrbtile ahatt 
18.10 the idling position i — * 

WW Ws quantity should fail to flows urn spill-piston 
shaft through 180° (new initial pasticn) 


Se 


¢ 
‘ 


ft 


Turn throttle shaft in duection pf higher break-away speed 
which must reduce delivery ar cut out completely. 


Turn spill-piston shaft (honizoptal) back (approximate toh 
load position) ~ . é ; re te 


2 oN 


os 


4 


x me 
2 a 
igre. TS 
SN SO oy 
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a 
ON EN BN x er ee 
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Stoerting check: > 

On pumps with automatic start-quantity contrbl: 

Where present. the natch on the spill-piston\shaft o th 

driver slot on the spill 1ston points 
downwards. if lever fitted on the right, 
“Oowards, if lever fitted on the Jett 


Turn thrMtle shaft ‘qua 


until dhe Quanhty deliver 
half 


‘ 


SS “83 Running-in (only necessary afler tepan). 3 : 
Pridy to starti@g the teaf prockdute, the pump should b 
run ior approumalely 20 minutes, Full-load Quantity and 
speed should be in accordance with the appropriate test. 


ae End 


OO as ae 


. > 
nae B 

4.4 Adjust pump. = 

For ca! “bration specifications see test specification sheet, 

Section 1 


Sct timing pistoe\irevel Sad supply pump pressure 

The timing piston \ravel is influenced by the timing piston 
spring and by the pressure of the supply pump. The 8pnng 
prcload 1s measure¥ and set beforehand in. accordance 
with VOT-WJP 1613 & It must therefore be corrécted with: 
shims or the spring Must be renewed. The pressure of > 
the supply pump also\nfluences the cul-in and cut-out 
poral of the automatic excess starting fuel control. 


* 


Increase supply pump, pressure on pressure control valve 
by pushing the pressed-in plug inwards (for prese-in tool, 
see Fig 27) of exchgnge small plunger& of varying length 
unt ether the supply pump pressure or the timing piston 
trdvel and ultimately both together have, ane prescribed 
setting values 


Test specification sheet 14 ane 12 


‘ 


J Set tull-loed quentity - _ test FSpacitcaioe sal 3aS — on 
“pll_prstom shaft square- -head. (Do not rekd at 200 kgt/em? 
. [2840 ps.) outlets) Fit torsion: spring and washer. : 


Select delvery-rale control lever 
Control tévers with and without center punch mark pitler 
in that the gearing is Ruse byhalf a tooth. 


Fit delivery-rate cohtrol lever — angle » 4 : 
The angle + #8 the deviation of the delivery-rate control 
lever relative to the vert-cal on the dieection of the full. 
‘ced steo é Bisa is - : 
aan delivery-rate control lever under angle yoan such a 
was that the spill-piston shaft rs not rotated while fitting. - 

Hi the lever cannot be fitted in this pasition, use the other 
“lever (center punch marking?) ' , 


Bring Jull-load stop screw into contact with fitted delvery- 
sate control lever Do not rotate spul-piston shaft white 
doing thys’ Fit spring washer and nut, and hopk in the 
lorsion spnag / eo: oy ae 
On pumps without spring-loaded, start and. shut-off stop. 
check whether the shut-off position. can be reached by 
adjusting the delivery-rate Tontrol lever, If this is not the 
case. use the other. lever (center punch Marking?), make 
full use of angle tolerance pa ee 


Delivery-rate control levér to full-load : 
Correct full-Idad Quantity on Slop screw im accordance 
with test “specification sheet 1.3 (do not read at outlet 
200 kgf cer? (2840 psi}) 


IN 


Set low idle — tes specification sheet 1.4. 

Tusn throttle shat square-head in direction of lower 
break-away speed until the low-idle Quantity 1s reached 
During this adjustment delivery-rate control lever will be 
19 Contact with the full-load stop. Fit torsron spnng 


. 2) Select speed-control lever ; % 

° In addition to levers with and without center punch mark 

there are also speed control levers with flanged-on strap 

On versions of this type. the strap can be adjusted rela- 
vve to the lever by approx half a tooth 


> 
Fit speed control fever —-angle gq. 
The angle q 1s the deviation of the speed control lever 
relatne to the tertical in the direction of the idling stop. 
F.t speed control lever under angle q in such a way that 
the throttle shaft 1s not rotated while doing this ; 
JF the lever cannot be fitted in this position, use the other 
lever (center punch mark?) of modify position of strap 
trelat-ve to contro! lever 


v ’ 


Bring idling stop screw into contact ake fitted speed 
control laver Do not rotate throttle shaft whilé doing this 


and then fit spring washer ee ; . 
Spring- lodded idling and sKet-off' stop — if provided. 
check 10 angle by overcoming spring pressure, *.. 


« 


Low idle — test specification sheet 1 3. . 
Correct quantity on’ idling stop screw (do not read at 
200 kgf cm: (2840 psi] outlet) : . 

The celivery-rate control lever should be in Contact with 
ine full foad stop. the speed control lever with the idling 
stop which should not be compressed ° c 


{ 
: 
\ 
| 


Set mechani al start-quantity control — test specification 
sheet 15 bs ; 

Speed contro! lever in contact with aiding stop. 

Pull delivery-rate control lever in shutoff diregtion unt 
just beiore reaching the shut- off pesition the Start avd 


tity Cuts in suddenly «~ 
e 


Bung spring-loaded start und shut-H Stop into comtact 
with Pelivery-rate control lever (do not compress. spring). 

If eecessary. cagrect start quantity — _but only read at 
200 kgf cre (2840 psi) outlet, 

Check shut-off and start shut-otf “angle of 10° py over 
coming spring pressure f 


Set automatic start-quantity control — test specification . 
sheet 15 ; : 
The supoly-pump pressure ‘influences the cut-inm and cut- 

our point of the automatic stant- -Guantity Control 

If torrectior should be necessary. it 4s essential to : 
observe the tcierance band of supply Pump pressure : 
and timing-piston travel ] 
The angle 4 is the overall deflection of the deivery-rate 
control lever (iuN-load to shut-off) 


20 


? 

Set break- “away + test specification sheet 16 

Turn speed control lever yn direction et higher break- 

away speed until full delivery starts 

Turn speed controf lever in idling direction until delivery 

Quantity ‘Sin accordance with test specifications. °° ¢ 
Bring stop screw into Contactaertth control lever 

Correct delivery Quantity on stop.scréw in actordance 

with test specification’ sheet. (Do not read at 200 kof/em? - - 

[2830 ps1) outtet) : 

Delivery-rate control lever in full-load -Position, speed 

control lever in comtact with marimum speed stop. 


The angle 3 #8 the overall deflection of the speed control - 
lever (a idiing speed ~ — maximum speed). 


o 
e * og 
ate ; 
~ ow ae 4 id a 
a a ‘ 
45 Check pump 
Test specificatians section 2 — values not in brackets. 


Delivery-rate control lever in fulload position, speed 
control lever in contact with maximum speed stop. 
Timing-pisten travel — test specification sheet 21 - 
Supply bump pressure — test specification sheet 22 
Check the above and core! within tolerances. 


, 


’ ? Pe 


Remove tuming-piston travel gauge ang PISS gauge 
for supply-pump pressure. 


Delwery quantities — test specification sheet 23 

Check values not in brackets and correct if necessary. 
Do not read at 200 ‘kgf/cm? (2840 PS!) outlet when checking 
full load and partial-load Quantities, , ' 

Stan quantities — if stated in the test specification sheet 
— should only be read at the 200 kgf/cm? (2840 psi) outlet. 


v 
Check overlow quantity — test specification sheet 23: 
li the measured quantities he auts:ide the test specifica: 
sons. the pump may, for example, have internal leakages 


o the overlow valve. pressure equalizer, etc. may be 
defective : 


‘ ee 
5.1 Clamp pump into position ~_ with overflow valve al top 


Check pre-stroke and pointer Setting — see VDT-WJP or 
VOT-WEP. : oe 

& t ‘eg 
sston-travet gauge and pressure gauge. 
Connect fuel supply and overflow 45 well as fuel injection 
tudings and test nozzles. : ; ; 
Open vent screws on nozzle holder and intermédiate 
housing, ; : 


Allow pump to run with max. 100 cev/min and seP feed 
pressure to 0.2 kgf/cm? . 


Close vent screws as soon as “bubble-free test oil flows 
out . 


Connect timing-p 


s. CHECKING : : 


: a 
; ee 
52 Check timing device and supplyspump pressure 
Timing device check specifications test specification 
sheet 21 and aio * 


supply pump he® specifications — test. specificat one 
sheet 22, 3 7 
only check values in brackets and record H 7 


on 


S.3 Check delivery quantitiés. aA: 
Delivery Quantity check specifications — test specification 
sheet 23 ; ‘ : 


only check values in brackets and record 

After study of recorded-values decide whether setting car 
be corrected or whether any repair work including reac 
justment is necessary : 


Setting tool for pressure contro! valve (home made) 


013 S lenght 6 ~ 


05 long 6, hic ee aD 
05. long 6 ° 70 


“ M10x1 17mm ave 


Sur plats 17 


2 
Ancho entre caras 


. 


<s 


Veew X ‘ 
Vue dans le sas de te leche 
Vesta segin X 


a 


$ j —~ 7 

oo» me 6 INTAKE-MANIFOLD PRESSURE-COMPENSATOR 
(charge-pressure-responsive full-load stop) - 
Setting : 


i ae 
‘ * e 
 @ \ 
f 
G 
r 
a . | 
2 F 
| 
i a 
| i 
; se 
: ‘» 
= ‘3 
5 : ; 
; = 1 
i » | 
ft Pea 
9 
oS A 
. as Pe 
a . - ° 
: Lay a 
a & 
\ o 
pees , 7 
. a 
%, ; 
res * 


28 » 


6. BUTEE OE PLEINE CHARGE TRAVAILLANT SUIVANT 
"LA PRESSION OE LA CHARGE 


(lmiteur de fumée) 
Regles cette butée 


Basic setting d-mens-0n 
wih O Harge oresspe 


Cote de teglage de base - 


Dov presa on de Hage 
aulle 


Clta dea cste Das ca 
crn reson de 6a 580 


O.splecement travel of 
Maemum Harge Oressure 


“Coume de reglege 


pou: Arers-o9 de aharge 
Manmum 

1 : 
Carters de reg. laceta 
con reson de carzea 
m4 


141. POos-Lon 
ea 


Pos-t.on de cglent. 


e8ce 2 


Fos.c:6a de alent. 
tgeera Qty 


» 


& AJUUSTAR EL TOPE O€ PLENA CARGA DEPEN. 
_OIENTE DE LA PRESION OE CARGA (limitador de 


. 


humos) 


* ease 


dnver on delbvery rate 
control leve . 


Oare Wl arasfraccs en le 
palanch de! Caudal 


. 


- 
he 


Additional components: to’ make the basic Setting of the 
charge pressute-responsive full-load stop, use either com- 
mercially available vernier height gauge or test tools 
for gasoline injection pumps (Fig. 33, 35—37). 


ere 


r 
a 


rr nee eT ok ae 
- a . . - When using the gasoline injection pump fools gnentioned 
. a above, make, a measuring foot as shown in Fig. 3l:e W 
. . ee P 7 ra oe 
‘ . aA ; 2 a ry 
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6.1 Mount manifold-pressure compposator housing, dia- 2 
phragm assembly components and cdm Teaver? . : . 

’ ‘ evans 7 
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a ee x c Lis 
at oy 
62 Connect lines and heck in atcordance with sections | 
414.2. g eo 8 4 
. “s » * af ‘ 
Fit support plat@ EFEe. 459/01 horizontally,% ; : 
a @ . 
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5 ite # OR 4) 
7? e ~ . rae 
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Bie *; oa 0 
, . ee =e 
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ri - hae : 
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—_ x a 
fastead of the gasoline injection pump test eels enume- 
tated here, it is also Possible te, te a seomimarcielly ) 
available vernier height Qauge. : 
ri 
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Fu dial” adieu EFAW 63 with holder EFEP 414/2 and 


eo 
measuniify foot as shown in Fig 1 
Bring measunng foot into contact with bearing pivot on . 
cam plete Preload dial indicator to basic ‘setting dimep- ie 
sion with 0 charge p! pressure (eg. 11.5 mm) 
c ai, * ° 
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ROZISE 


men Measuring assembly, oringsfoot into contact 
with adjustiog pin. The dial indicator: sholild show 0, 


correct with screw, 1thm 12 Fig 29 and sécure with lock | 
nut 
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ot ’ . a 
a Nate Be tems appearing in the subsequen text ere 
shown imFig 29'* Ps 

x a 


~ % é ad 
s o °. 

; ao38 : >. : oe % is 
Connect . cSmdroseed air supply awith” mnlet union 
EFEPR 179° 2 and inlet unioa screw as we ax0—2 5 kgtoein? » , ¢ 
10—35 6 6S) presbure gaug® to diaphragm housmg | 
Check displacement travebkunder, maximum charge pres- 
sure (e'g. 16mm) Correct witheshims, Item 203 
Set spring preload (displacement stast and epd) by ragans 


low ol shims. Hem 3 me ne . 
: weet tie aes . z ‘ 
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Fit internal deliwery-rate control lov®s.. aie aes oe 
oe Insert items 24, 25, 27 with coller bad ratchet plate. wet , 

bs as spacer attd lock washer, hogk tegsion. spring into Posi: ‘ 
oo se oe : one 

: Note ‘ting cange Lor Sriver on delivery. wale contvolt@er 
The (at 


‘Ng fange is. in the dregboa cu shut- otf melative 
lo the vertical (e.g ea ). t 


Cortech full-load qbantites (with charge pressure) accor. 
(ong to test specification sheet by means of setting screw, 


‘Wem 3) Ratchet plate in ecalet positon danog DS adjust. 
ment 7? 


» Sat ipw idle on throttle. nape edd. 7 

Fie driver, ttem 21, at an suit djing Positign 
ie,g O15 yy : 
, The ydhngeposition angle is the deviates of the, driver. 
Slot towaads pelea night relative to, the honzontal of, 


¢ . wv 
« aa 9 
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6.3 Fit cover with stop plate: 
Hore, the driver of the guter. throttle Hatt must Engage‘ 


in the slot of the nner diwer apd the driver of the outer 
spifl-p-ston shalt must be in contact with strap, Ilem 24. 


a Beg ~\ : s 
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Ful external control levers” ; s 2 

Fit speed control lever (Genter ponch m@rking?) at angle 

ata idling position and bring into contact with idling 
“stop screw ; : ae 

Correct low ile with Stop screw in accordance with test ] 
specification sheet 14 = 
Set break -gway on stop screw in accordance wrth test 
specilication sheel 16. : : 

Bring outer spill-piston shaft into contact with inner stop 

(ol shut-off)-— Set maximura charge pressure . 

Fil delivery rate control lever (center punch markMg?) at 

angle - if = 

Set exterpal stop screw to 1 mm clearanceprefative to * 
delvery-rate control lever with torsion’ spri unhooked. 

Hook torsion spring into position, , sae Nee 

Adjust stan and shut-off stop, see Fig 29° 
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7. FINAL OPERATIONS os : 


Unclamp pump’ Secure delivery-valve holder when re: )} 
leasing fuol-injection tubings to ensure that the delvory- 
valve holder does not slacken (do not exceed 4——4 § Koti 

mY 


(nghtening torque) 4 : 
> Pag 
Sealing: All screw plugs should be sealed with sealing ‘ 
lacquer Stop Screws on stop plate should be either 4 9 
" ee ar 8 
sealed with lacquer or with wire and lead séals whenever 
service works canned out 2 ae a 
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_ Kundendienst KH 
Technische Mittettung 


Nur fom atecten Gebrauch Weergebe en Onite nicht geatattet 


Measuring device for 0 460..-EP/VA..C.. ‘VDT-BMP 160/1002 B. 
Distributor-type fuel injection pump = ; Edition 3.1974 
t ; Translatiom of German 
YO edftion of 27.2.1874 


To: AY/S : . ie ¢ 

For functional’ reasons ‘the timing device piston has been modified. An inter- 
‘mediate flange between. the fuel injection pump and the measuring device is 

necessary So that the measuring device 1 688 130 121 (formerly KDEP 1025) 

can continue to be used for measuring the timing device travel. This. inter- 

mediate flange can be manufactured locally according to Fig. 1 or ordered from 

your local representative. ‘The Part Number will be announced in “WA-Information' 


2 screws M6 x 35,mm {2 910 141 207) are required for fastening. Also the seal 

ring | 460 206 007 is needed for sealing between th® measuring. device and the 
intermediate flange, In future the measuring device 1 688 130 121 will be deli- 
vered complete with eg eevee flange. 


1) 


In case of inquiry, phease contact your outhorized representative. 
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sealing surface / 
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DISTRIBUTOR-TYPE> FUEL-INJECTION PUMP 46 


| , : 
VA. 0 460°3.. VOT-1-460/113 En 


11.1979 
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Change jn gasket for delivery-valve assembly. 


e 


As from|FD 930, all diStributor-type fuel-injection pumps tree 
VA..C..;will be equipped with bronze gaskets 1. 460 105 302 (Item 


-83 in the’ Service Parts List) Tnstead of the copper gaskets used. 
previously. °; 


For all distributor- type fuel-injection pumps type VA..C.. with. 
bronze gaskets, the tightening torque of the delivery- valve holder 
1s increased from 35 ... 45 Nm to 45 “if 55 Nm. 


2 


Bronze gaskets can be fitted ea repairs: On. VA. aCe distributor 

pumps having an dider FD. ; 
ft 1s to be noted phat only gaskets of the $ame material are to ie 
used onthe same hydraulic head. The delivery-valve Holders must be 
tightened with the at propriate torque. 5 


: 


s. 


Note | 
The copper gaskets wilt continue-to: be fitted on distributor pumps ’ 
type VA]. up,to and. including the - “B= version, and the tightening . 
torque of 35 ... 45 Nm will be retained for ‘the delivery-valve 
holder. ‘ ; ‘ 4, ; 


x 
Geschenadereich KH Kundendensi he Avsrusiung , 
© dy Rober Bosch Grow 0-7? Stuttgan | Postiech $0 Paated in me Fecers! Reovouc of Germany 
tmanme Recvougve Federste 6 ANamegne par Aoden Boecn Gmon 
os o 


ban 


me 


> 
Lire Bec RM ABTA DIO Boy Td Cary 


EP/VA..C,. 0 4603.. VOT-1-460/118 En~ 


List of service parts for . "6.1980 


OK 2 2? : e a~ . ° oe 
automatic excess-fuel starting devices - SL 9 
. ‘. ’ - ot aay t 


a 


> . 


Designation 


7 ,025-0,005 ~ 


Sealing plug 6 


otted spring 
pin : 
Helical spring] EP/VA3...193 
“yg EP/VA. 4.°/.136, 136-1 
‘} 136-2, 144, 164, 175, 
176, 177 
EP/VA 6...124, 124-3, 
124-4, 124-5, 181, 
» Bl-1, 181-2, 181-3, 
181-4, 182, 185, 
185-1, 185-2, 201 


EP/VA2...156, 162 
EP/VA 3.: 134-2, 
134-3, 134-4, 143, 
152) 172 
EP/VA 4...118, 118-7 
118-2, 118-3, 118-4 
14), 141-1, 141-5, 
141-8, 145-1, 165, 
170, 173, 175, 183, 

— 186, 186-1, 197, 197-1 
-EP/VAG...19, 11921 
151, 151-1,, 151-2, 
153, 160, 160-1, 166, 
167,168, 168-1" 169, 

2178, 178-1, 186-1 
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Pump mode} y Pdrt-number . : of te 


Designation 


ita EP/VA6...150, 179 464 626 02) Ps 
ing 
Helical EP/VA 4.. 328, 1 464 626 022 : 
pea? 141-3, 141-7, 17) vas 
Helical "EP/AVA4...180-4, 187, [11 464 626045 -* : 
ede 188, 188-1, 190 a, r 
EP/VA 6°. “180, 180-1, |” : 
sae 180-2, 180-3, 189, _ Leon Sgt 
; 191, 191-1, 195, 196, 7 


. 198, 199, 491, 402, 403 
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Onty tor uae within (He Bosch operations Notto Ge comMmun-caled lo eny 1h d Oey 


THROTTLE -CONTROLLED STARTING FUEL DELIVERY _ VDT-1-460/12% En 
. Distributor-type. fuel-injection pump 12.198] 
EP/VA.. C.. 0 460 3.. 


Functional description: » 7 © alm orange h wb a 
n pumps with normal automatic starting fuel delivery. the fuel of the control, 
circuit is pumped directly to the pump interior (6) via the starting valve (5). 


\ 
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Le, 


WZ 


j 
} 
; 
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es 


. ‘ 4 
Distributor-pump tiunger Stafting valve 
Non-return valve : Pump interior 
= Starting spring : Control throttle 
‘Suction side of supply pump J Control collar . 
: ? 


1 Ei aterh 50 rated oa tne Federe! Qepuonc of Germany 
a Gone Boars Grom 


A ee : | mars 
2 8 t . 
In the case of pumps with throttle-controlled starting fuel delivery the 
fuel flows via an additional bore (10) via the contro) throttle (7) to 
the starting. valve and to the pump interior. © - v 


ANN 

YfPL, 
eles 
: ERG, 


t aon 


“. 
=. Distributor-pump plunger 
= Non-return valve | ~ 
= Starting spring ; oo 
= Suction side of supply pump 
x Starting, valye Spill ‘port to control circuit 
= Pump interior ot 8 .High-pressure circuit inlet 
: Control throttle  - Ao port 


Control collar 
Control circuit 
Additional bore : ee 
Inlet. bore to starting plunger 


en) | | 


. 
SDM PWN eH 


ox 


With the control throttle (7) in the maximum- “speed position, this bore (10) of 
the control circuit, is additionally connected to the inlet port, to the distribu- 
tor- -pump plunger ay) via a transverse groove in .the control throttle (7). The 
fuel of /the contro) ro (9) can thus flow back into the Pump interior on 
the control throttle, ( and the distributor-pump plunger (1). ’ 
The starting fuel avec 1s shut off. ree from ‘starting to full road} 
as usual by the i ee pressures . 


In the idle position] the connection 6 the additional bore (10) in the control 
circuit to whe. distributor-pump plunger (1) 1s interrupted. A 
re) 


There is: thus no ee fuel delivery. 


Note on testing: | . ~ : 
en testing the caer fuel delivery, the speed- -control lever fhust_ be up 


against the maxon: Speed stop. . . es = 
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Please direct questions and comments concerning 
the contents to our authorized representative 


& in ygur country. 
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BOSCH : ; REPAIR INSTRUCTIONS | 


VOT- WJP 161/4 B 
Ed.1 
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. Distributor- type fuel injection pump 0 460. 
ae, : EP/VA.. HL. Ci. 


’ 
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1. Tools and tightening torques 


Toot , ; Part Number Type 
Part Markiog 


7 


Universal clamping ; 
bracket KOEP 2963 - ‘For clamping sume : 
Flange , 14685 720 062 EFEP 157/8 during disassembly and assembly. 


Assembling sleeve KODEP 2936 - 5, For protecting the O-ring while fitting onthe 
, governor-control piston shaft. 


Assembling see KDEP 2937 , For protecting the O-ring ee fitting on the 
a _ throttle shaft. 


Extractor hook | KOEP 2938 1 For removing the seals under the delivery vplves 
‘ in the hydeaulic head.» 


Assembling sleeve. KDEP 2039 _ | For protecting the radial seal during instattation 
S, * : of the drive shaft. 


Soacer sleeve - KDEP 2935, i For adjusting the timing piston spring initial tension, 
Measuring device ~~ KODEP 29314 | ee For setting prestroke 
with Extension « - KOEP 2931/1 ; . ForM12x1 threads 
“. : ; (piston dia. 8, 9 and 10 mm/0.315, ) 354 and 
‘ 0.394 in). 


Extension KOEP 2931/2 For M 14.6 «2 threads 
(piston dia. 11 and 12 mm/0.433 and 0.472 in). 


Lapping mandrel KODEP 1020 : ; © 
Puller KDEP 1021 ; : ; 

Testing device KUDEP 1022 5 = : For repairing the hydraulic head. 
Measuring device . KOEP 1023 - io eo : 
Spring tester KODEP 1024 - 


Lapping paste 5 B3N010 105 Ft26v 14° 50 9 (1 3/4 02) tin 
150 * 600g (1.1 1b) tin. 


Lapping paste 5 837 01105 FL 26v 16 50g (13/4 02) tin 
150 500 9 (1.1. in 
9 POU ee, 


, 


“+ 
Tightening torques in kgf.m (Ibt ft) ; 
_ Overflow valve M 20 x 1 4-6 | (28.9- 43. my 
Intet union screw M 12x 1.5 2-25 5 (94.5. 18.1) 
Slotted cheese-head srewM6 05-06 ( 3.6- 4.3) 
Countersunk flat bolt ~ 05-09 (3.6- 6.5) 
Hex. nut M s 05:06 (36- 43) 
Sjotted chees-head screwM6 1.1-1.3  ( 8.0.. 9.4) 
Delivery valva holder : xe 
% M 14x 1.5 O- (28.9 - 32.5) 
Ba Screw plug MiN2 x 1 : aety, 
- for piston dia. 8, 9, 10 mm : 8. AB 4a)e 
Bb Screw plug M 149 x 2 ‘ Po, 
~ for piston dia. Nl and 12 mm : 3.4 - 50.6) 
8c Hexagonal screw\M 6 4-0. @- 3.6) 
9 Hex. ma M1201 roan .1- 13.0) 
10 Hex,nutM6 | -0. "6- 5.1) 
1) Slotted cheese-head screw, or ; oar 
Hex. screw, M6 §- . 6- 4,3) 
“12 - Slotted cheese-head screw, or : 
Hex. screw, M6 | 2-0. §- 2.2) 
(far securing timing pointer) : oS 
13° Countersunk flat bolt MS 4-0. (29- 40)- 
. {vane type pump) : 
14 Hex. nut M 12 : . (43.4 - 50.6) 
15 Threaded inset M12 x 1.5 4-4 (28.9 - 32.5) 
{fuet inlet) at 
‘16 Pressure regulating valve 
M14x1 


We recommend that ar. initial inspection be cared out 
on the test bench before disassembly of the distributor: 
type fuel injection pump. \ ; : 

‘Such a procedure will aid in determining the extent of 

tepairs that must be undertaken, for examole, whether 
repairs are necessary to the hydraulic head . 


2. Disassembly :- 


Remove ebualing ; ’ 
Clamp the pump with the ‘claniping bracket and appro 
priate flange to the clamping suppor. oy 


Dismanile.the delivery rate control lever (governor.~ 
control piston operation for dglvery rate control) and 
speed control lever ihrottle operation tor speed con. 
trol). f ‘y 

Remove washer from under delivery raze control lever, 
and torsion springs. 


‘. 


Remove stop plate, “4 
Remove shaft and bushing of delive rate control davice 


\ Sa gove(nor-control piston spring. 


Take out governor-cogtrol piston’ 


° 


eee a ee 
Disassemble shaft and bushing “To da this place the, ~ 
threaded end of the shaft on the workbench and a 
Bown on the bushing ‘ 


Note . : j _° 
i} 
Do not lose the washer between the bushing and shaft, 


Remove O-rings from shaft and bushing 


"i ‘ 4° 
Take out shaft and bushing of speed tongrl devicd, ‘and 
throttle mare accompanying spacer ring. * 
Attention’ woe » % uk 
The throttle and spacerning hava been matched to the 
hydraulic head during production. ‘The throttle, there. 
fore, must only be installed along with its aocompany ing 
‘ng CO not lose the spacer ring.» 


Throttle fitting for EP/VA. H..C_ differs according t to, 
pump mode! : : ° 


u v 


f 


. 4 


* 


1. Jaw fitting such_as the throttle fitting on. 
: : EP/VA.H..B.. : 
ie rae 


2 Rin fitting such as the*governor-controPpiston fitting 4 
7 7 

3 Collar fitting _ frest introduced on some 

models of dR bu Nr-type pumps EP/VA..H..C.. 

Therefore, only.the latter fitting method witkbe Oe 

Cussed 1m these instructions 


For collar fitting, separate the throttle from fhe bbshitg 
and shaft ad . 
A a) 
Place the threaded end of the shaft on thedefich and 
disassemble shaft and bushing by pressing down onethe 
bushing ‘ * “a ° 


¥. - 
’ 


, * S 
Note ' * 


Do not lose the washer between the bushing and shaft. 
Remove O rings from shaft and bushing. 


Remove, delivery valve holders, springs, washers ahd 

hltery as well as delivery valves. The hydraulic head pons 
are lettered A,B, etc Layout delivery yalve holders, e 
springs, valves, etc. according’ to these letters so that, 

they can be reinstalled in the same ports. 


= j 


=e : 


Remove the seal rings under the delivery valves with the 
extractor hook : 


, 


a 


x ‘ : 
Unscrew the central screwplug. Remove the seal ring. 


J, 1 ! 
: ahs bee 


Clamp the pump vertically so that tha rollers do pot fall 
out... , : 
: .- ae 

Unscrew the hydraulic head fastening ser and pyll i 
, upwards and off by hand. Remove the smaliseal ring - 

between hydraulic head and pump housing. * 
_ Remove the plunger from the hydraulic head. Oo not 
lose the washer under the plunger base and the washers 


under the spring seat. i : 
7) 


o 


Take out the 4m plate. 


“ 


ry 


Remove the side cover, take out the seal ting and 


. 


unscrew the timing pointer. v , 
A : 2 F 


we 


a 


Remove the covers on both sidas of the timing device. 
Remove the seal rings and spring. ls 


a 


4 
Take out the overflow valve... ~ 
Remove O-ring, 


Lift the clip with a screwdriver 


' Grip and remove the clip with-pliers., 


Take out the locking-pin. 
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Push the connecting pin for the timing device and cam 
roller cing towards the center of thé pump. 


’ \ 


P a 
Push our the timing piston and slider. 


Note 


Do npr tit the cam roller ring dun 
interchange rollers. _ 


femoval: Do not * 
no 


- \ 


w 


p Push the connecting pin out of the cam roller ring. Place 
_a protective cag over the cam roller ring to prevent the” 
rollers from faljing out (If necessary manutact re “° 
pees ae: 1 pose 2): ri : 2 Ss 


Ye re \ 


* 
° Ca 


emove the vite Tying fuel supply ag rope yith ” 
¢ support ring and dfive,sm a 


wee 
To do tis unscrew both fartenvag serews. 


4, 


Remove the retainer, 


= : a 
Remove me Irie race and place the assembly cup 
(manufacture according to pares 3; ad 31} over me 
pump impe ther and vanes” | 


Invect the drive shaft. - . . 


Impeller and vanes now lhe in the assembly cup 
E w.) 


Pull the assembly cup, Woodruf key, support sing and 
washer down and off of the shaft 


. (an 
ms < , 
ro) ° ° 
Remove the pressure tequlating valve. - ‘ 
Remove O-rings. (Fig 24) oA 
Saas 
a 


3. Testing the > component parts 


Clean each individual pan i 

Replace worn of damaged components. In doing $0 

please Aote that the following parts ‘are to be treated as 

one unit and must be replaced together: hydraulic head 

with plunger, governor-control piston and throttle ;. 

‘\. pump housing with timing piston, cam. roller ding with 
Yotlers and washers. pump impeller with vanes and eccen 


6 


tric race a“ 
New seals must be fitted after every repair _ 


Prior 49 assembly drp allt componenis Tmcluding seal and 
O-rings) in test oil. “e 


Carry but pump assembly and all work on the hydraulic 
head (subsequently descritted) in claan surroundings and 
on a clean workbench. bs ‘ 


. 


—_— 


‘ ay 


> 
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4. Repairing the hydraulic head — 


A fesiang non-return valve (ball valve) Sey causes 
irregular, idle and/or excessive idle speed of the engine. 2 
The’ prescribed idle speed ts not adjustable. 


lf, on inigial inspection, the fuel delivery at ‘idle is incor- 
rect (excessive) then it is to be expected that the non. 
return valve is feaking. 


y 


_A hydraulic head with leaking nonmretum valve 1s 


repaired in the iolvewing way: 


Drilta 3 2 oer 126 in dia. hole apprax. §.5 mm/0.22 in 
deep into the plug and tap an M 4 thread. (Fig. 25) bos 


Using a puller remove the plug from the hydsaulic head. 
(KDEP 1021, total length 3? mm/1.46 in, can be used if 
the puller support is shomened by 6 mm/0.24 in), Place 
the puller support on the hydraulic head, push the screw 
through the hole tn the support, thread Tinto the plug 
and tighten slightly (only thread M 41). Whilst holding 
the screw securely to prevent it turning, pull out the - 


plug by tightening the nut s 


Remoye spring, spring seat and ball. [Fig 26) 


Wash and blow out the hydraulic head, —, 


Inspect the valve seat with an illuminating magnifier. 
Light re-working of the valve seat can be carried out by 
re lapping Badly damaged valve seats cannot be re- 
worked and the hydraulic head must be replaced. 


foe 
‘ ° 


« 
Muy 
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Clamp drill in clamping support. Lower the work table 
of the clamping support or remove it Tighten the” *, 
lapping mandrel in the drill and smear the l@pping cone 
with rough lapping paste (Ft 26 v 16). Oil the lapping 
mandrel shaft. - ¢ 


i ° 
° ‘ 


Attention: There ts to be no @ Fapping paste on the rBPPING 
mandrel shaf1_ 

Switch on the drill and lap the valve seat by lightly 
applying intermittent pressure against the lapping man. 
drel while at the same time rotating the hydraulic head 
back and forth teee Fig. 27). 

Clean the lapping paste from the hydraulic head and 
blow it out. Re-lap with fine lapping paste (Ft 26 v 14). | 
Visually inspect the valve seat with an iuminating 
magnifier. 

If necessary, re-lap again. {Fig 27) 


2 
> 

Test the valve seat for sealing To do this, msert the ; ; 

Testing device in the valve hole in the hydraulic head and | Circuit plan for seal test is 


clamp it by turning the knurled screw clockwsse. 
Connect compressed ait to the testing device through a 
Pressure regulator. - 


Set the pressure to 2 kgf/cm? (28.5 Ib/in2) and sub- 
merge the hydraulic head in the oil bath. 


No ast bubbles should appear from the non-return valve 
port in the plunger bore. re Se 
If mecessary, relap agar? (Fig 28) 3 


vo 
. ” e 
1 = water separator : ok 
“2 = pressure regulator , EE a eae 
3 = pressure gauge aa ee i 
4 = hydraulic head with testingdevice —. - ae : 
5 = ol bath ol 61 1% ° 
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2 =-valve spring ~ aValve , 
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3 = spring seat : . construction ; 
4 = valve ball ; 4 i ' 29 
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Reptacement valve, determining fitting dimensions, and 
installation. | s 


Clamp’ the aydraulic head in such a way that the valve 
bore is vertical. Os 
Place the ball on the valve seat and determine the dimen. 
sion ““L {measuring points: hydraulic head outer dia 
meter to valve ball) with dial indicator and measuring / 
stand 5 7 


A measuring foot must be used with the dial indicator: it 
must have a flat contact face which must touch the 
“highest point of the ball. (Figs. 29 and 30) 


Clamp the measuring device with spring tester and dial 
indicator in a #ise and determine dimension “L117. 

“LI = tv + "Ls (where Lv" = length of pre-loaded 
spring and “‘Ls"’ = length of plug from spring shoulder to 
end face}, see Fig. 29 ; 


. 
' 


Place the bent measuring foot of the dral indicator up 
against the spring tester measuring sleeve: pre-load the 
indicator 10 mm/0.4 in and clamp it. x 
Set the spring tester (unloaded) to ‘0’. Slide the valve 

" spring {without valve seat) on to the plug and insert it. 
between the spring tester measuring sleeve and the ad. 
justing pin of the measuring device (plug agamnst age 
Ing PIN} 9 

“Press the spring against the spring tester measuring sleeve 
by turmiag the adjusting pin unul the prescribed spring , * 
pre-load Pv = 0.41 kg (0.902 pounds) 1s shown on the 

spring tester. Tighten the’lock nut of the adjusteng pin. 


- ~ 


s 


Now place the dial indicator. measuring foot up against. * 
the measunng sleeve of ‘The Spring tester and set the 
indicator to, “'O’'. Remove vatve spring and plug from the 
measuring device. n doing so>however, do not change 
the setting of the adjusting pin, | °- 
Place a try square against the adjusting pin and with the 
dial indicator measure the distance to the try square. . 
Note dial indicator reading and list itas “LV” . Omen. | 
som XE LL _ where ‘'X"’ is the press-in 
depth, see Fig. 29, : 
Wash and blow out hydraulic head 

¢ Lay the ball on the-vatve seat. 

+ Insért the plug together with spring and spring seaftand 
sin n the'plug to the depth determined (dimension 

“) by using an appropriate mandrel (manufacture 

eee to. drawing 4. pege 30) ° 
Measure the press.1n depth*(mgasuring points hydraulic 
head outer draméter to thréaded plug upper face) using 
dial indicator and measuring Stand 


Y 


Reworking of the KDEP 1020 lapping mandret. 


The lapping mandrel cone and shaft must be flawless 
Lapping mandrels with wom shafts should be disposed 
of . 


my . 


Lapping mandrels with wom or scored cones can be 
reworked by using a nozzle recondinoning tool kit in 
combination with a drill and clamping support inthe 
following manner: 


Clamp the drill in the support 


Clamp the S mm/0.2 in dia., 20 mm/0.79 in long, guide 
bushing fram the nozzle reconditioning tool kit in the 
Support (with stop). 


Attention: | 


Use only the support with stop, the suppon without 
stop has a different angle of inclination at the bevelled 
‘surtaces ‘ 


Clamp the lapping mandrel in the drill. 


o 


ore 


Place the support on the clamping support polbiable 
and adjusf the height of the work table%o that i phe 
lapping mandrel can be insert Into the guide’ bushing 
in the suppor : % 


a 


Clamp the work table securely in this position. ©. 

: a F. 2 Fe re ; 
Remove the lapping mandrel and then reclamp it in the 

drill using the appropriate tubber coupling from the 

nazzle reconditioning Too! kit. 


Coat the lapping riantivel shaft with onl and insert it4n 


the suppor guide bushing. é 


Switch on the drill and holding the tool kit oilstone on 


the bevelled surtace of the suppor, re-work the cohe of . 


the lapping mandre!. While doing so keep the qilstone 
generously vues 


After re-working, the lapping manarel cone must Be 
smooth and free of scores. 


For care and maintenance of the oilstone refer to the 
manufacturer's IASLC supphed with the tool kit. ' 
(Fig 33) 


a 
aaa 


p 
pon nana 4 an dimensional mits of the lapping man: 
(Orel 7 


5 \ 
After repeafed re-grinding of the cone, the shaft dia 
must be réduced to 45 mm/0.177 in. (Erg. 34) 


eh — SH 


Max. dimension after reducing shatt dia 
od . : ma 


for tength B mm, the dra. should not be tess 
than 4.98 mm e 


— 8 
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-"  .  & Assembly |! 


. 


Orive shaft and fuel supply pump 


Assemble the drive shaft and supply pump in the follow. 
.ing order: drive shatt, washer, support ring (smpoth side 
toward the impeller), Woodruf key and impeller with — 

vanes. Secure with retainer. 


The bevel tured in the sinnipaller must be on the retainer 


side. 
* 


The two holes lying opposite one another in the eccen- 
tric race are located at different distances from the inner: 
bore. When’ fitting the eccentric race, the hold furthest 
trom the inner bore is to be noted (see arrow). If the 
direction of rotation of the pump is given as |’R” (clock 
wise} the hole must be on the right as one looks at the 
threaded end of the drive shaft. With directiqn of rota- 
tion "L” (counterclockwise) the hole in question must 
be on the left. 

The third hale is always on top whether clockwise or . 
counterclockwise direction of rotation. 


‘on 


Secure the pump housing with flange and bracket inthe + 
clamping support afd swivel it downwards. ie 
In order to protect the radiaf seal fit the assembling 

sleeve on the drive shaft. Insert the drive shaft with 
delivery pump into the pump housing, taking care that 

the support ring or eccentric race are not ulted. 

To do this, the auxiliary tool Imanufactured according 

to drawing 2, page 30} 1s used. , 


Swivel the pump housing 180° upwards. While doing so 
hold the drive shaft secure. 


* 
» 


Before screwing in the fastening screws ensure that ail 

three holes in the support ering are aligned with those of 

the eccentric race and that the center hole points 
uawards toward the tring control. 


Screw in both fastening screws 


Cam roller ring . ~ { 


The cam nng rollers should not be all I fall out 
nor be interchanged. Should this occur, however, the 
roller heights must be checked again. The difference 
between roller heights 1s not to exceed 
0.02 mm/0.0008 in. 
When assembling the rollers, make sure that tha thrust 
washers are located on the outside of the rollers. [he - 
comical (rounded) side of the washers thust point toward 
thre outer cing. fe : 

! 
Insert the connecting pin: 


Fitting position: locking pin hole vertical. Flat surtade 
on top and towards the cam roller ring center (see 
Fig 38). es co 


Install roller cam ring. 9. Connecting pin in ane diréetion of 


“timing device. } i 


ne Aas : a: 


Position of drive shat: : ; & 
ree members perpendicular to connecting pm “(see 


Fig 39) fi : | a >, 


Timing Revie 


{Piston fituag position 


af the opposite end of the prston to where the spring fits 
is a hole. Around the outside of the pistan are four 
holes, the smallest of w@:ch must point upwards in the 
direction of the overflow valve. 


Piston installation ISUUETIONS: 


For direction of rotation “R™ (clockwise) 
"sporingon teh ° an a 

For direction ot rotation “i” (Zainterctockwise) 
spring on night’ 


“looking at threaded end of driveshaft 


“ @ 


. 


Insert dia piston and slider in the outing 


Push te cam roller ring connecting pin gutwards into * 
the hole fh the slider. ‘ir doing this, it is recommend& 

sthata idetpin be‘made and used to center the slider 
hole ove the connecting pio. , 


o>, 


g 


‘ 


Secure the connecting pin with the locking pin. 


- . 


i, : 
Fit the clip over the connecting pin and locking pin. 
(Fig #4) yo. ve 

id 


”. CReck ease of movement cam roller ing and timing | 
device by pushing the timing piston back and font, 
Fit the cover on the side opposite to where the fing 
.will be installed. Do not forget the seal, 


e 


The machined side of the cover is the s€aling surface. 


eo ‘ee ay 
The timing piston travel is determined by the piston 
length. ; - “ 
7 ae | a e 
4 
j > , rh acer oad 
ae u £ is le 
& y a} a *t 
4 * ry 9 Pas 
Sf 
ar < 
tw % 
e 
* a 
: F ‘ a 
° u Y $ - ‘ 
ier = 
Install (HB OPertlow valve.” - * 
- ‘s 
wlosal oN ig ee 
a e. : « 
ey. $ ¢ 
= “ao, - . F ad 
“ e 
. "9 > soe 
p ee in 
3 . . o <.- 
_ ; are, 
” = a a 2 bd : 
ig 7 a us 7 
se? ; o , » o 
9 oe te. ae a 
& % 
Q 8 Ws ol 
4 7 Hn 
“« PX Si 
’ 
M ‘y, 
- ‘ te we 
. . «4 “ . 
G i) Ly 
“ 
7 - ~ - 
zy ue oe: ar °. 
aoe a Pe cas 
: = es 
° * ‘a4 
* : a : ov 
3 ¢ : a 


“ “Pugthe ming device spring ia place, put on the seal ring 
= apd'thé cover, wiph washers (washe? thickness = Bimen- 
‘Sion IV an Test Speciticatidps Sheet). ‘ 


a’ we *M a 
Secure the timing pointer on the cam roller ring with 
slotted cheese: head screw. 


- : 4 . s a a “4 
Fitting ae an toward the pump center * 


o : : wy 7 
>Puteeal ringtin place. 4. ew 4 és) at 
.Puton the cover. , 

Machiord side oLInereovens is the sea surface, 


4 


rd 
. Insert the cam plate. 


- 


Fitting position drive pin ‘fod with Woodrutt ney 


groove on the drive shatt. 


6 OL gs 
. 


Position the washer on the cam plate so that it will fit 
into the plunger base recess. The washer must remain + 
Ory, it 1s not to be stuck wih grease oF by similar 

4 ' 
" Place the plunger on the cam plate iQ such a way that 
the cam plate drive pm fits Ingo the plunger base notch. 


(Do not install the spring sbat, spring seat washers, nor ; 
spring yet. ) 


¢ 


Fit the large seal ring’on ane head, Cay the 
S@all seal ring over he starting.quantity rebel Lholeiny 
the. housing (arrowh * - 


- 


Withour tipping it of, damaging the seal Fings, insert the 
wydraulic haad slowly and caretully over the plunger and « 
‘nto the housing. _ ei >. 

, o* e 
The relief Qores in the housif}g and hydraulic head must. 
coincide with one another. . . 


oe 


To align the hydraulic head correctly with the pump 
housing it 1s recommended that the, four fastening SCrQns> 
be tghtened first. Then loosen each screw one half-tum: 
and, using the auxiliary tool (mafufactured sccording to 
drawing 5, page 3), align they draulic head. To do this. 
slide the O-ring over the bushing of the delivery rate 
control device. Side the bushing over the tool and irsert 
them both in the governor-control piston, port in the 
housing. (Fig. 51). _ ; 2 


-4 a 


Position of the governdr-control piston port see Section 
“Setting the governor-tontrol piston spring”. 


» 


Im this way the tool is properly guided: 

Push the tool ip the direction of the hydraulic head. By 
Moving the hydraulic head lightly back andforth,:} can . 
be determined Whether or not the front face of the tool 
1s Making contact across the whole of the ce ; 


Y 


“If this 1s the case. the puntp housing holes are aligned 
with the holes in the hydrautic head. 


‘ 


4 
Tighten the fastening screws. 


«Oo not forget the washer. 


: ¥ 
s. ae : , 


° 


Fst the O-ring on thé ghaft of the delivery Pate control 
dAice.  . 
(Use assmblingsleeve.) 


. 

Me oe. 

é ns oe) 
J 


“. The shaft of the delivery rate control device differs to 


wet 


that of the speed control device in that the formar has a 
larger bore. ~ , 


me 


Setting the governor-control piston spring. . 


Insert the conjrol piston carefully without tilting, 
4 
Normal fitting position: (timing device above) “¢ 
With contrél lever fitted onthe right (looking at 
threaded end of drive shaft}, control piston below, 
throttle above. ie - 
With aontrol lever fitted on the Jeft (looking at threaded 
end of drive shaft), governor control piston above, 
throttle below. Push the control piston up against the 
mechanical stop : 


Measure from the seating surface of the stop plate on the 
pump housing to the seating surface of the spring on the’ 


contra piston (dimension a). lg 


© 


, 7 


% 

‘ Measbre the depth of the recess in the housing for the 
+ control device bushing (dimension b) \ 

, 


"Oimension b substracted from dimension a = dimension ¢ 


2 


Measure the distance inside the delivery rate control 
device shaft, from the end face to where the governor. 
_CONtrol piston seats (dimension d). There is to be no disc 


wn une shaft. (Fig 56). °- ' 
- j 
y ° 
. 
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“Insert the shaft, with washer, into pee a 
a» 
~Measure the distance from the end tee of the shaft to 
the bushing shoulder (dimension e). (F1g. 57) 
Oimension e suibitee ted from dimension d = dimension 1 
Sc ; 
Oimension c plus dimension t = dimension q 
* Dimension V (see Test Specifications Sheet} subtractedy 
from dimension g = thickness of disc tovhe Inserted in 


the shalt 
Example 
; s | 
Oimension a : ‘ 1 27 2mm_ 
- ODimensionb - 25mm 
= Dimension c = 247mm 
: 
Ommension d ‘ 19. 2mm 
no. -_Oimensione =_18.7mm 
ve © Oimension f . = 05mm , 
Dimension c re 24, Fmm ; 
+ Oimension tf ; +2. 0.5mm | * ? 
= Oimension g ; = 2mm - 
i : | 
Oimension g | 25.2mm — $2 
Ormension V (Test thications Sheet) - 24.2 mm. : oe 
= Ouse thickness , ; = 1.0mm : 


Fit the O-rings on the shaft (with assembiing sleeve) and 


on the bushing of the speed control device ° \ 
‘ : “ 
For collar fitting, assemble the speed control device in 
© the following order noy 

Bushing on shaft iwith washer in between). collar. | 
spring. throttle with spacer. (Frg..58) ' 58 

os . . 23 

a 3S a : ‘ « 


D13 a ae 


With collar fitting, a collar with internal, splines provides” ‘ 
the connection between shaft and throttle. 

The spring 1s installed to take up excess play. 

s 7 > z 

Note: tf the throttle helix climbs to the right the spring 

must be counterclockwise-wound, and vice versa. , 

ji : 

Place the collar on the shaft splines when assembling 

(only possible in one position due to “lost tooth"), an 

Stick one end of the spring in the small hole of the shaft, 

the other in the small hole in the throttle, Tension the 

spring by turning the throttle in the direction in Which 

the spring is wound until it is possible to push the 

throttle into thé collar. o 

The splines on the collar,*shaft and throttle must be dry 
_ and free of grease when*making the connection. 

Carefully insert the complete assenbly. (Fig. 59) 


‘ < ‘ 
. . e 
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‘ 
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Pa 
Rotate the governor-control piston so-that the notch 
’ points away from the throttle port (in direction of 
arrow). _ ; 


. ry , - 
The notch on the shaft of the speed control device must ” 


point in the same direction. : : , 
e : 


Qo. - 


é 
1 Fit the O-ring over the bushing of the delivery rate con. 
UrAl device. : : 
Slide the shaft into the bushing. 
P Place the disc (thickness determined on prewous page) in 
the shaft and push the governor-control piston spring» 
To > into the shaft and up against the disc. 
, "Fat the complete delivery rate contro! device in the 
housing so that the drive pin on the shaft engages the 
notch in the governor-control piston. 


ae ty 


Press the delivery rate control device and the speed con- 
trol device against (he hydraulic head and fit the stop 
plate. : é 


Install s8at rings and delivery, valves. Screw in delivery 
valve holders, with springs, and washers and fillers if 


necessary 
‘ 


Attention 


It ts enperateve hat tpe delivery valve holders are Ught: 
ened with exactly the torques specified on page 3. 


> 


Attach the measuring ae for sesting pre-stroke and 


ane of the two extensions 


thread M x bor, 
M145 x 2). (Fig 63) : 


Fit pressure regulating valve (@omplete ith'D.-rings) 
. # ’ 


Fitting position 7 
On the keft when looking at threaded énd af drive shaft 


6. Setting the pre-stroke 


Remove the pump from the clamping support and - 
mount itin the clamping bracket of the injection pump 
test bench. Connect the drive coupling. 

Clamp the pump dn the test bench in such a way that 
the coupling is stressed. 

To do this, fitzthe pump drive coupling into the back- 
lash- free driye coupling of the test benth. Loosen 
clamping bracket fastening screw and pull bracket 
(together with pump) away from drive coupligg, hold 
bracket in tH position and tighten fastening screw. 


Connect the test oil supply hose. 


Fit the dial indicator the pre-stroke measuring device 
and.with the plunger at BOC, slide 4he dial indicator 
along its rod until the small hand reads 4 mm/0.158 in... 


ve eh 
Switch on the test bench. Set test oul supply pressure to 
0. 2par/2. 8 Ib/in2. The governor- contro! piston is Not to 
be in ‘the ‘ ‘stop’ position, 
Turn the plunger to BOC and set the large hand of the 
dial indicator to “'O" (test on flows out through the 
measuring device Overtlow pipe). 


Turn the drive shaft wn the direction of rotation of the 
pump until no more test onl comes out of the overflow 
pipe (start of pump delivery) 


. 


Read-olf the dial indicator. (Fig. 64) 


Turn the drive shaft slowly in the opposite direction, 
Atter max. 0.02 mm’0 0008 1r less stroke, test oul 
should once again stan to drip BEDE? pre-stroke meas: 
urement 


; a 
Compare the value read-off.f¥om the dial aia with 
the pre-stroke specified in the spproprrate Test-Specifi. 
gations Sheet (VOT WPP. } 


Compensate tor devjyations from specification by placing 
appropriate washers under the plunger base. To do this, 


.femove the pump from the test bench and secure it in 


the clamping support, remove governor-control ae 
and throttle, take off hydraulic head and reinstall afre 
fitting correct washer a5 

If the prestroke 1s excessive, fit.a thicker waster: if itis’ 
inadequate. tit a thinner washer 


> 
‘ 


If one has 10 Choose between two different washer thick: 
nesses, the thicker washer should be chosen, Carry out 
check measurement when finished (Fig 65) 

oy é 0 a 


“Measure the cam plate lobe -height (stroke) 


When taking the measurements necessary for the fitting 
of the plunger reyura spring the height of the lobe on the 
cam plate 1s important. It 1s measured at this oppor. 
tufity By rotating the drive shaft so that the plunger 
travels from BOC to TOC. This length of travel of the 
plunger corresponds to the lobe height and can be read 
on the dial indicator 


When measuring the pre-stroke of distnbutor- type 
pumps for two and three cylinder engines, please note 
that the cam plates from pumps from four-cyfinder 
respectively six-cylinder engines are used. Therefore only 
every second upward stroke is actually a delivery stroke. 
This 1s confirmed during prestroke measurement on 
pumps for two or three tylinder engines by the fact that 
the plunger travels trom BOC to TOC without the flow 
of 1e51 O11 from the overflow pipe being interrupted. 

Pre stroke can be measured queasy next upward 
stroke 


Set the timing pointer according to the data in the Test - 
Specifications Sheet Attach the cover. Do not forget the 
seal ring 

Remove the pump from the test bench and secure it in 
the clamping support 


Remove the pre stroke measuring device, screw in the 
central plug and tighten it with the prescribed torque. . 
Use a new seal ring 


Remove the hydraulic head. , 


ee 
a 


Plunger cetuen spring fitting aD 


“ 


Place the spacer sleeve (instead of the plunger return 
spring) and spring seat with washers on the bydraulic 
head and insert the plunger (with the dppropriate 
washer, as determined whilst setting the pre-stroke, on 
the plunger base) into the hydraulic head, (Fig. 66) 


eo 


Measure from the plunger base washer to the seating , 
suttace of the hydraulic head (distance h). (Fig 67) 


Set the cam plate to BOC. 


Measure trom the seating surface of the pump housing to 
the center of the cam plate (seating surface of the 
plunger base washer). (Distance i) (Fig. 68) 


Compare distance h to distance i. 


General case : 


Compensate tor difference between distafice ““h’’ and “1” 
by fitting appropriaté washer(s) between pluager base 
and spring seat. 


. 


However, note 


On cam plates with 2.5 mm/0.098 in lobe height athe 
length of the return spring, when fitted, 1s the sarfle as 
that of the spacer sleeve. This applies to the gene! case i 
above. i; 

For smaller lobe heights (e.g. 2.2 mm/0.087 in) dis. 

tance h must be larget than distance 1 by exactly the 
difference between the lobe height and 2.5 mm/0.098 in 
(e.g. 3 mm/0.012 in} a , 


‘For larger lobe heights (e.9. 2.8 mm/0.113 in) distance h 
must be less than distance | by exactly the difference 
between the lobe height and 2.5 mm/0.098 in 

(6.9. 0.3 mm/0:012 in), 


’ 


Place the washers, as determined during plunger return 
spting fitting, on to the plunger, Fit the washer withthe 
lubricating grooves last so as to be next to the spring 
seat Put Me spring seat on the washers and the retum 
ope on the seat. ‘ - 
. * » 

With the appropriate washer (as determined during 
setting af the pre-stroke) between plunger base and cam 
plate, fit the complete assembly on to the cam plate in 

- such way that the cam plate drive pin fits {nto the 
plunger base notch. (Fig. 69) 


eo4 
: 7 = N 
Make sure that the large hydraulic head seal ring is not 
datnaged and that the small seal ring has been placed in 
. the housing (arrow). 


Without tipping it or damaging the Gal rings, insert the 
hydraulic head slowly and carefully over the plunger anu 
INTO The hopsing. (Fig. 70} 


- To align the hydraulic head correctly with the pump 
housing tighten the four fastening screws first (fit the 
bracket for the Bowden remote control cable, if in- 
cluded). Then loosen each screw one half-turn and insert 
the auxthary tool (manufactured according to drawing 5, 
page 31 and with bushing of delivery rate ‘control device 
fitted) into the governor-control piston port. Press the 
tool against the hydraulic head and move the latter 

"lightly back and forth. When it is felt that the front face 
of the tool is flat up against the end of the contro! 
piston port in the hydraulic head, the fastening screws 
are to be tightened. (Fig. 71) 


’ 


gt 
Caretully install the ttyottle and the complete speed 
control device, . ‘ 
Caretully install the governor-control piston. 
Rotate the control piston so that the notch points away 


from the throttle port. - 
oe 


Fit the complete delivery rate control device so that the 
drive pin engages in the motch in the control piston. 


> 


,, oo : . ‘ 


Push the delivery rate contro! device and the speed con: 
trol device against the hydraulic head and fit the stop” 


plate-(Fig 72) aan ; 
- ® R = 


In the case of a throttle with collar fitting check that the 

play compensating spring's still engaged 
2 , © 

To do this fit the torsion springs and the washer under > 

the delivery cate contro! lever. (Fig, 73} y 73 


4 


Attach the delivery control lever (shorter than the speed 
control lever) and speed contol lever and secure them 
with lock washer and nut. 


Move the speed contro! lever lightly back and forth and 
check.to see that the throttle can be rotated without 

play. . 

If backlash is perceivable {in the spimes of the shaft, the 
bushing and the throttle) this indicates that the play. - + 
compensating spring has jumped out its seat. , 


Remove the speed control device, disassemble, re-engage 
play-compensating spring, reassemble and install again. 


Engage torsion spring. (Fig. 74) 
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Drawing 2 
Material’ Hardwood or plastic 


165 ————— All measurements metric = dia. 


Or wing 3 . 
Mosterral Hardwood or plastic - 
Ast moeasucements metric d.- dra 


Or aeing n ; 
Material Steel 


Ait measurements metric. 0 ™ 


Qa 


i 912,95 -Q0S 


De awing 5 
Materia: Stee 


i) 

1 

i] 

s1 measurements metric G4 da. 
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e) Sieve ring 4 

Disassembly. 

Between Figs. 7 and 8 

Text before ‘Take out the cam plate”. 

On pumps with sievé rings, remove the sieve ring and the’ 
spring washer ‘ 


“Take out the cam plate”. 


Assembly 


Between Figs. 48 and 49 


Text before Position the washer on the cam plate so 
that et wall Git rato the plunger base recess” 


Fit the spring washer on the lug in the housing pat thea 
the sieve 119g ON the spring washer 


Note igataltation Beinn 


Fit the spring washer so that the sieve ring rests on the 
inner part of the spring washer and the hole side of the 
sieve ring ss visible from the outside 

* 


Fit the sleve cing so that the sieve holes are not covered 
_ by the spring washes tongues 


The sieve fig and spdng washee are held in ) place by the 
! ' hydraulic head, when ines: pressing the slove ring 
against the spring washer, > 


’ 


Blow out the vent hole (arrow). 


“Position the washer..." 


b) ‘‘Pre-stroke 0” 


Between Figs. SO and 51 


Text before “To align the hydraulic head correctly...” 

; ; c a 
On pumps with “pre stroke 0” (according to Test 
Specification Sheet), fix the hydraulic head to the pump .. 
housing with all four screws. , Ps 


Mount the dial indicator 1 687 233012 — EFAW 63 in 
the measuring device KDEP 1032 

Using a marking-off table or sirmgtar device. pre- ‘load the: 
dial indicator’ 30 mm and set the gage at O . e 


Fig 4 & 
A number 1s stamped of engraved on the hydraulic head 
top of on the control lever side The figure shows both 
possibilities The number 345 means 23.45 mm (specs. 
fied value). If the number 335 for example, is stamped — 
on the hydraulic head, the specified value i$ 23.35 mm 

f = y 
Thus, the value given on the hydraulic head 1s without 
the initial number 2 and the decimal point. 


e 


Set the pump plunger at BOC (bottom dead center), 
Introduce the dial indicator feeler pin into the tapped 
hole of the central screw plug Place the measuring 
device KOEP 1032 flat on the sealing surface for the 
central screw plug and measure to.the plunger (Op. 


“When doing so, note that the Measurement 1s subtract®d . , 
from 30 mm Therefore, the value cannot be read 

directly from the gage 

Example ‘ 

If the dralundicator shows a ieading of 6 5 mm, the 

actual measured value 6 23. 5mm 


The value shown in the example in Fig 4 13°23 45 mm 


Compare the indicated value (actual value) with the 
ecified vatue given on the hydraulic head Any 
difference between the actual valuegnd the specified 
value should be corrected by placing appropriate washers 
in the plunger base 


‘ o 
If the actual value is larger than the specified value, 3 
thicker washer must be used, rf its smaller, a thinner 
washer should be fitted . : ; 


Measure the cam Ift (stroke). (Important for the opera: 
Lon ‘Plunger return spring fitting” described in 

VOT WJP 161/48. p 27) . 

For this purpose, screw measuring device KDEP 2940 
with dial indicator 1 687 233 011 — EF AW 7 for thread 
M12 x 1 and centeal screw plug for thread M 14 = x2 
Into the Hydraulic head 

Screw Yevice KOEP 1026 with dial indicator 

1687 233011 - EFAW? into screw plug (M 14.5 .&2). 


c 


Measure-and record gam Nft.- 


Adjust the timing pointer according to Test Specifiga: 
tion Sheet 

ta pumps with ‘Ipre stroke 0, the hydraulic pre stroke 
measurement (p 25, 26) 1s not carried out 


+ c) Removal of a tilted eccentric race 
Bermeen Figs. 21 and 22 


Text before “Remove the retainer” 


If the eccentric-race still tilts, it must be removed. For 


This purpose /slip a device {manufacture according to 0 
drawing 1p. B)-under the eccentric tac8. . 


‘ e 4 


oa LS 


Centrally align the device (stud head in the notch of the 
extractor part ) so 


The self. manufactured auxiliary tool (drawing 2, p. 3p in 
VOT WJP 161/4 B - note addition to drawing 2,6 8 —* 
thread M 10, 50 mm deep) should be screwed onto the - 
stud of the device, If necessary, hold the stud with a 
screwdriver through the drive shaft hole in the housing. 
The eccentric race 1s now held between the extractor 
and the auxifiary tool ; a: 

By pushing.and pulling on the auxiliary tool grip, the 
tlted eccentric race 1s loosened and can be removed 
together with the tools. ‘ 


N 


Note i ae . 
This operation may cause shavings, which must, on all’ 
accounts, be removed. v . 


. 


d) Electrical shut offs 


Pbeebs with electrical shutoffs are special models which 
will be included in the annex to VOT WIP 163/48. 
% : ‘ ‘ - 
The electromagnet OM pumps with electripat Shoroffits, 
fastened fo the side opposite the control Jaxer with ~ 
4 screws : 
Note® nic : q / 
In Fhe magnet 15 a pin which 15 rotdixed : place. Do nor, 
loge thispin« es . x) 
} “A spring presses agaunst the throttle ° vs 
This spring must be installed with agen | ial tensidn, 
° we w) 


The spring 1s set in a sugpular way to the spilt Bistan, 
spring (VOT WJP 1614 B, p 22 and 23> | 


e 


+ : 4 \ 
* 
Push the throttle into the hydgaulic head urttil it fits 
against the Aurface Measure the distance from the stop 
plate on the pume housing to the spring seat of the 


throttle (dimension k} 
+ 


Measure the depth of the cylindrical countersink flor the 
control device bushing Ydimensign t) 


Dimension | subtracted from dimension k equals 
dimension m , 


a 


Fit the shaft of the speed aontrof dewce with washer 
into the bushing Measure the distance from the end face 
of the shaft to bushing shoulder (dimension n} 

/ \ 
Dimension A subtracted tedion pcan y muy als 
dimension ° 


Fig \V1 Bas 
Meas re the distance from the end tace of the shaft to 


- 46 : = 
located in the shaft hale, Do not measure 


ter, 
o. 


used. 


Example 4 - 

s se oad Dimension k 23.0 mm 
»- \ 2_Dimension| ree — 25mm 
: + ‘= Dimension m = 205mm 
: \ Dimehsion m 20.5 im 
. . — ‘Qimension a: -— 169mm 
zs) = = ‘ 36 min 

2 % - 

VW 
. vs ' 3.6mm 
r o ‘ ; \ _ ani 96mm 
s we : a - 13.2 mm 
° 13.2 mm 
. 0.8 am 
* sia with eleculga! 
+ * : " n VoT. WJP 1671/4 © 
if a 3 : . . x 
2 - Test instrucoons — es | 
——_—1 Feige co ae 
; 0 ase eee er eaiecn oman! must be switched on white testing 
Loo i pumps with electrical shutoftts, ke. the voltage indicated 
. ; in the Test Sheet must be applied _i* 
. fe | 
2% Be , Testing/the magriet 


? cs i 5 
_ The magnet must pull in at the qutin voltage indicate: 
in the Test Sheet 


6) Correction 


The torsion spring for the speed control device shown in 
the figures in instructions VOT-WJP 161/8 B was 
inadvertently shown in the wrong location. 


The spring must be engaged as shown in Figs. 12 and 13° 
of this supplement. , 


a 
. 
> 


Please takenote of this correction . 


2 


v 


Extractor 


a 
Drawing i. 
Matera: Steel 


ee) 


“ - Fe ae 

— Drawing: 2 . vA 
“Material Hardwoodor aluprinum 

ee ye" 
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Distributor- type Fuel Injection Pump 
0460. | | —EPIVA.. H.C. 


on ow oo. 


ot 

This dupplemeet contains new developments which 
apply to indicated sections of Reparr Instructions — 
VOT-WJP 1617/4 B and which are to be taken into 

--- = account when repawing distributor type {uel injection 
_ pomp EP/ VA.H_C 2 ee 
1. Repart of the automatiéexcess tuel starting device in 

distributor ftype fuel injection ‘Dumps without © 

. electrical shut- -oft a . 


2. Removing and fitting the retainer on the drive shaft 


‘f, 
( 
i 
’ 
1 
, 
a 
d 
) 
a 
J 
d 
) 
, 
7 
oy 
‘ 
: 
if: 
; 
d 
: 
~ 


ee | 
i near 
Ww 


. 


e 
a : ° 
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1. Repair of the Automatic Excess \ ‘ 
Fuel Starting Device ~-. : 
s yh, Pen 
. The totlowing information should be insened in 
Section 4 (“Repairing the Hydraulic Head’) of Repair , 
Instructions WJP 161/4 B following the description of 
repau of a hydraulic head with a leaky non-return valve 


Disassembly of Parts ‘ 
; % Q 

Inseft the puller, KDEP 1027 without spring pin, far 

enough into the. clamping sireve wn the hydraulic head. 


(Fig 1) ; “SNP (Om 


. 


Insert tre sping pin «- : 
Aihnaia the clamping sleeve by Turning the hand wheel 

and applying coenter-pressurg to the holding pin a 

az . x ¥ * 

Remfove the starting piston and spripg by tapping tre %- 
 hydraule head against a prece Ot wood, . 

Using a punch (diameter about 4mm), ‘dtwe the plug 

out from the clamping. sleeve side, x 


> 


o 


P . 
A styek,starviag piston should also be driven Dut, t cao! 
togetber with thé spring Snd the plug, fiom the clamping 


weg’ side (Fig 2) 


Hind - ‘ 
aa : ‘ 
poe fepar ais oe 9 
wGheck the starting prion’ and bore ip Shehydrgulic head ° 
(re, * the starting piston contact sre for wear If 


necessary. repolish the bore using tallow so that the 
Starting piston can move whoorhly. 


Wash and blow out the hydraulic head. , . : 
: Ne repair 1s possible if the starténg piston or the bore ts 
badly worn, + : : % 7 
, , era 
Measure the diamezer of the plug which ‘has been 


removed Se a Gee 
; by 


See YOT.BMP” 1611 for selection of the plug size. 


The replacement plug must always be one size latger 
than the actual dimension of the plug which has been 


removed. ~ 


. . 

‘ , pe es a 
In the following assembly procedyre, and in order ta - 
measure and set the gap dimension, use the pressing and 
measuring device, KDEP 1037, (Fb. 3) ne? . 
Adjusiing screw \ ° " . 
Clamping screw “4 : a8 
Swivel arm . . 
Measuring adapien! 
Pressing tool ‘ 
Reflector bracket with reflector ‘ ° 
Bracket for dial indicator 2 
Hollow screw 
Hollow screw « . 
Thrust screw = 
Thrust prece os , ‘ 


—-~AOO Dn NW BwWN 


i 
1 


Assembly ‘ 
Using the pressing tool (included with the pressing ande 
measuring device, KDEP 1037), tap tie plugin as far as 
the pressing tool with go (to a depth of 29 + 0.1 mm) 
When doing (rs, be sure that the pressing tool ishot 
ulted to any one side. (Fig 4) 


. 
~ 


Soak the startingpiston in test ol, From below, insert®” 
“The spring and the starting p1s1on into the bore in the ~~" 

hydraulic head and press the starting Pistan hightly 

against the plug with a suitable pin. When this is done, 

the sprrag will rest seourely in ats Mounting in the plug 

and in the starting piston [Fig 5) 


With the clamping sleeve side towards the thrust piece, 
teciem the hydraulic head to the pressing and measuring 


ar device NOEP 1037 (Fig 6) Ms 7 


Oxpena-na on the tRreads in the hydraulic head, f11 the 
c netlec tion torachet te esther the Nollow screw wiih threads 
MTS x Tor the holoow screw with thread M145 x2 4 
Lor screws arenaccessories included wilh device 
KOCP VOI. OC - 
Screw. tne hollow screw and reflector bracket into the 
“ohregdea hole 1a the central Srew plug “A the hydraulic 


phead and eghten thand tian: (Fig 7) 7 


Place the clamping sleeve on the thrust Orece and press it 
‘Nn Place using the thrust screw (Fig 8) 


Ps 
Screw the measuring adapter (included With the pressing 
and measuring device, KDEP 10377 into the feeler pin of 
dial indicator 1687 233012 ~ EFAW 63. * 


+ 


Carefully insert’ the, feeter pin and measuring adapter 
inta,the thrust screw of device KDEP 1037. Fasten the 
chal indwator to the bracket. The measuring adap , 
must sense the position of the starting piston. {Fig 9) 


>. 
oe 


a 


Swing the adjusting screw on the swivel arm so‘that the 
screw lines up with the dial indicator feeler pin. (Fig. 16) 


. . fee 


a 


i : ; 
Tighten the clamping screw at the pivot point of the 
swivel arm (Fig 14) 


~ 


9 


? 


e 


Measuring and Ajusting the Gap Oimension 
, {= 0.2 0.01 mm, possible deviations are Irsted in the 

Prufblart (Test Specifications Sheet) as . 

dimension Vil) 

The gap dimension specifies the size of the gap (x} 

between the wall of the bore and the staring piston 


helix (Fig 12} 
+ X gap dimension to be F Sa Reflected image af 
adjusted u “starting piston 
1 Reflector 6 Annular groove in. 
2 Hydraulic head é Starting pision =" 
2a Reflected image of | Ga Beflected image of 
annular groove in Annular groove in ues ‘ =! _ 
hydraulic head starting piston : e |” fi 
3 Bore for starting piston gq 7 Clamping steeve yyy yyta iat 
4 Plug 2 . 8 Bore {a) "ls “. LY 
S Starting pistan . 8a Reflected image of 


bore (a) | 
ry e ~ @ | 
Align the rettector (see arrow) by turning the hex i 
socket head cap screw on the reflector bracket so that 
the bore in the annular groove in the hydraulic head is 
well uminated with the tlumynated magnifying glass, 
0 681 469 002 - EFAW 258. and can be easily viewed. 
(Fig, 13) 


QV 


, 


‘ 


a 
By turning the adjusting screw inward (transmitting the 
force through the dialandicdtor feeler-pin and the > 


Measuring adapter), press the starting piston against the 
spring unul the annulat groove in the starting piston ts 
seen, using the reflector amd the illuminated magnity ing 
glass, to be positioned in the bore in the hydraulec head 
The annular groove stands out visibly against the 
polished surface of the piston (Fig 14} as 2 


Continue to turn the adjusting screw slowly inward until 
the annular groove can no longerbe seen, thats, uatil 
the starting piston helix just covers the bore (see arrow) 
In order to recognize this position of the startin piston 
accurately, illuminate the left wall of the bore 

Correct the position of the reflector if necessary. Set the 
dial indicator to zero. In order to check thissetting, turn 
Ihe adjusting screw back and repeat the zero-point 
adjustment procedure as described above (Fig? 15} 


tard 


oy 


Without changing the zero-point setting of the dial 
INdicator, Back the adjusting screw off about 0.4mm - 
{= gap Gimension + approx 0.2mm). 


Press the clamping sleeve inward until it touches the 
starting piston (recognizable by the deflection of the 
indicator needle) (Fig. 16) 


* Press the clamping sleeve tarther inward uoul the reading 

Qn the dial corresponds to the prescribed gap dimension 
fs 

Important. > 

When reading thé dial, the thrust screw must not be | 

under any load, 1e , 1t must be turned back. (Fig. 17) . 


° : ¥ ry 


Swing the adjusting screw with the swivel arm bway 
trom the end of the dial. indicator feeler pin, detach the 
Indicator, turn the thrust screw all the way badk, remove 
the reflector bracket from the ‘hydraulic head, pnd 
remove the hydraulic head’ from the pressing and 
measuring device, KOEP 1037 


starling device which has just been repared by 
subjecting it to the normal tests prescribed for 
distributor type fuel injection pumps 


Check the operation & the automatic excess ‘| 


2. Removing and Fatting the Retainer 
on the Drive Shaft 


Removal 


These instructions should be inserted between Figs. 21 
anc 22 in VOT WJP 1614 B 1 e., before the taxt which 
starts “Pemove the oye face * 

a 
Clamp the drive shaft in the vise with the Okxeqmembers 
(use protective jaws | : 
‘Slide protective sheet manufacture locally accbrding to 
Sketch No 1) between the tuel supply pump hpeiter 
and the retainer n 
Spread the retainer with pliers and force the ent of a 
screwdriver Detween the retainer and the drive onan 
It 15 useful to grind the tips of the pliers so thal} they . 
match the ends of the retarner (Fig 18) 


2 
1 


t 
Press the retaider off the drive shatt using the 
screwdriver Ax 
Important note: are ? 
In order to avdid the danger of an accident, the retainer 
should be alloved to pump Off the drive shaft only 
againsf a rag that 1s held as close. to it as possible. 
(Frg 19) , 


+ Fitting 

» These instrucrigns snould be inserted between Figs. 35 
and 36 in VD TIWJP 161/4 B ve. before the text which 
starts “The tw holes lying opposite one another...” 


Use the tools manufactures locally according to Sketch 

No. 2, when fitting os ‘ 

Press the retailer over the cone onto the sleeve (Fig. 20) - 
: u 4 _ 


¢ 


Slide the sleeve with the retamer onto the drive shaft 
(Fig 21) , 


P ‘ 
Using 3 screwdrives, press the retainer oH the sleeve an 
let i juMB.NtOthe Notch in the derive shaft: (Fig 22) \ 


Ne 48 


Special tool 


Protective sheet . 
Sketch No 1 


Material Al 
Timm thick 


Assembly tools 
Sketch No 2 


Material. 9S 20 
Casehardened 
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~@ Disttibutor-Type — 
Fuel Injection Pump 
0460.. EP/VA..H..C.. 


e 


6 : 
aa : 4 
\ 


mA 5 fae : 
-6 { This supplement describes the simplified method of 
a eo % 
| measuring the spring chambers of the governor -control 
piston spins and the electrical shut-off spring. 


» 


chamber: 


) 


cae \ 
. \ 
a 1. a the governor-control piston spring 


>, Measuring the ectrical shut-off spring chamber 
% ~ “~ ; , 


ee) 


1. Measuring the governor: contol piston 
sprigg chamber 

! 
These instructions reptace Figs 54 to $7 and the asso- & ; 
ciated textin VOT-WJP 161/4 B : ‘ . 
‘The remarks associated with ear 54 from-,,Setting the 
‘governor-contro! piston spring. “through * ‘Push the 
control Pistan up against the mechanical stop.“ , continue 
ate) sa: as : ¢ 
In the following measurement procedure the local: 
manufacture tool (Orawing 1) 1s usedg, oe 
(When making the tool be sure that the shiding’parts are 
close fitted so that they cannot shift when the overall. 
length of the to! is measured.) | 

4 1 

Initially do ndt ht O mings on the shaft and on the 
bushing of the! delivery rate control device, 
There should: ere No disc in the shatt 


} 


Insert the ah into the Bushing i 
Note thesvasher between the shaft and the bushing Es 

; : ® 
Set the tool tp an overall length of ‘abdut 2 mm longer 
than dimens: n V given in the Test Specifications Sheet 

, 

Insect the of instead il the gover nor-contro! piston 
sprang into tile shaft * 


if re 
| : ‘ 
j 


aa 


Insect The bUshing; shaft, and togl, wittr-the' stotted 
bushing forward, into the delivery rate control device ry 


‘ « 
porn . eo Ye, 5 2 


. 


Press unl, the bushing against the hydraulic head and 

conteal piston, which 1s resting against the mechanical as 
stop, until the shoulder of the bushing rests against the 

pump housing , : 

o 

Pressing onjthe shaft will result wy an incorrect measure: 


ment a « 


s 
Note ° & 
1 


The drive pin on the shaft must not oress against the 
t 
control piston 


. 


e 
Remove the bushing shaft, and fool 


% 
a : ei 
cy, 
2 , i foe 
Remove the lool from the shaft and measure its length ¢ . 
ry 
Compare the dimension measured and the specified 
dimension (dimens¥n Vi. and compensate foo the 
difference with surtdble discs 
Oo 
, 


4 
Place.O ridys onthe 


= 


- ’ 
a {with assembling sleeve) and 
on the deliwery rate control device bUshiINg 


2. Measuring the electrical shut-off 
spring chamber 


n 


These instructions replace Figs 8 to 11 agd the associat 
ed text in VOT WIP 161° 4B. Supplement 1. 
a 


The introductory remarks « Section d) 
Shut of fs 


: : 
‘Electrical : Ma 2 
{rom the beginning of the s@ction through oa] , 
This spring must be installed wath a given initial aa , 
tension’ and the concluding remarks from “All other 
Operations ~ cgntinue (Oo apply 
e. 


er, 22 Ve 
In the following measurement procedure the local manu: / 

facture toot (Drawing 2). and measuring device 
; F 


/ 
KDEP 1023 with spring tester KDEP 1024 are used 


: s 
. rs \ 
iWhen nmyaking the tool be sure that the slediAg parts arf 
close titted so thatthe; cannot shift when the overal 
length of the toot ss measured) 


hg are “A 
. a QS 
1? - 2 
/ 
el 
ar 


Measure the teagth of the shut ofl supke at the 


hydiaule head with 3 depth gauge Press the throttle ia 
To sts rest position far this Measurgment 


The throtile 
projects out from the hy draupic Head by the length of 
the shut olf stroke 


c. 
i) 


. 
- . 
\ 


Initially, do not fit O-rings on the shaft and on the 

: Re 
bushing of the speed control device : 
There should be no disc in the shaft. 
Insert the shaft into the Wysbing 
Note,the washer between the shaft and the bushing 


Insert the tool, with the slotted busttihg forward, into 
ue aos 


the shaft 


, ih, Cores 
Me sea 
Vee 


Set the 100l to an overall length so that itis at the same { 
H : 


height as the drive pin” \ 


» e 


Press the throttle all the way into the hydraulic head 


Insert the bushing, shaft, and qool into the speed control 


device port ‘ ia Pe 
p . : . ‘ 2g 
Q 


Be sure that the drive pin an the shaft engages the drive 
ndith in the throttle 


hes 


e 
qa + 4 
. a, > 
: ae 
> 
. 
7 
’ ; 
$o. 
' 
& é 
4 LO 
; - 
t 2 
2 ‘ 
j ; .f * . 
4 > 
be ‘ ; Vv. % - rs 
Press only the Bushing against the hydraulic head unul® 
‘a >, ™= a a . . 
° the shoulder of She bushing rests against the pump: 
hou sin ob f 
1 4, Prete a 7 “ o 
oa ‘ oc - 
Pressing on tHe shaft will resultin an jaeorrect Measure , 
‘ment : ? ce o . 
” 4 &. oe ; eo . $ a. bt 
. ee ae cd 
44 
ron ‘ 
s 2 . 
bc ¥ 0° 4% 
? ¢ 
as ‘a 
* > 
+ 
Sa o WS 4 re ° 7 
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re ic , 
4 eo i 
° / 
4 f 
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ar wee / 
, ; : f 
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ys 
? " 7 
a tie nD 
° . ® . a vat a 
near 2 
< * 
a ¢ 
. 
4 \ a 


E13 ek Ee 


Remove the bushing, shaft, and Bi. 
a 


» 
° 


= 
ane 
Remove the tool from the shaft and measure its length. 


‘ 7 : 
. Place O-rings on the shaft (with assembling sleeve} and 
on-the speed control device bushing. © eae 
; ; Z ‘ : ; ; 


N 


Wath the measiiring device ih up the Pressley spring for 
electrical shut off : 

Clamp the megsuring device with the spring lestereand 
dial indicator EF AW 64 '— 1687 233'014 -or: - 
EFAW 63 - 1687 233 012 - ina vise 

When using | ‘dial indicator EF AW 63 detach the spring. 


Place the bent measuring foot of the dial indicator up 
aganst the spring tester measuring sleeve, pre. load the 
indicator by 10mm, and clamp it in that position, 

Set the unloaded spring tester to “O", 

Insert the pressure spring between the Spring tester 
measuring sleeve and the adjusting oe of the measuring, 
device 


° 


eo. 
Press the sprang against the spring tester measuring sleeve 
by turning the adjusting pin until the prescribed spring 
pre-load given in the Test Spcelieations Sheet 15 * 
indicated.g ‘ ‘ 
Taghten the lock nut of ithe adjusting pin 
Place the dial pdteatortimessuiiny toqt up against the 
measuring sleeve of the spring tester and set the indiy, 
cator to 0" 
Remove the pressure Spring from the measuring device. 4 


Place a try, square against the adjusting. in and with the * 
Gial indicator measure the distance to the try square (see 
VOT-WJP 161/4 B, Edition 1, Fig 32) Vigna 


Read dial indicator. 
- Calculate the difference. between the dimension tead on 
the dial indicator and the dimension of the tool, dnd 


compensate for the difference with suitable washers. | 


E15 
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Special tools q ; : > ak i is 
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: TEST INSTRUCTIONS 
INSTRUCTIONS D’ESSAI 
INSTRUCCIONES DE ENSAYO 


~~ EP. 
_ VOT-WPP 164 B FSP. 


rn Ed. 1- 


_ Distributor type Fuel Injection Pump. 
_; Pompe distributrice d' injection 
“Bomba de inyeccion distribuidora 


a a — 0460.: 


EP/VA..H. .C. 


« 


1. Test Equipment and Tools ° 


Ny 
S 
= 


Test equipment Part Number Type . é Application 
Tost ow Desigdation : Remarks 


eS 9 Mounting of pump; 
Flange : +1685 720 062 EFEP 1S7/8 50 mm (2 in) register 
Flange 1685720087 EFEP 197/13 | 46 mm (1 13/16 in) register :- 


Test nortle 6681 443014 | E€FEP lez 


Nozzle holder 1 688 901 000 : EF 8511/9G : adjusted to >150 kgf/cm? (2.130 psi), 
with test Nozzle “| one unit adjusted to 200 kgf/cm’ 


Geen See og ; {2840 psi) 


Fuel myection tubing? | 1 680 750 |) €FEP 198., | See offer sheet - 
(Gx 2x840) ‘* | VDT-AHE 295, Sheet 3 (4.69). 
“Testing device : 1688 130075 - EFEP 495A For measuring the supply pressure, 

‘ and supply pump pressure (pressure 


ie A : : gauge set with fittings) 

act te 2 5 a4 i ’ 

“KOEP 1025 For measuring the timing device 
2 e ; characteristics, with fitting for 


a : : measurement of supply pump pressure 


KDEP 1027 - For pulling out the clamping bushings 
an : of the pressure control valve 


5] 
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BOSCH 


Distributor-type 

fuel injection pump 

Special nétes 
For pre adjustment see overleaf 


EFEP.1a2 ¢ 
EF 85119 


Nozzle 
Nerleholcer 


Test ol 


Test ol’ 
temperalure 
6 «21840 mm Foed pressure - 


eomapressure 150 kgl’e¢e? 


Buel unject-on 


yrs 


Y + 
Se oe 


Pre-stroke setting 


‘ 


¥ 
mm 


Ty CALIBRATION OF LEME 


1 
12 
13 
14 
15 
16 


Timing piston trevel 
Supply pump pressure 
Full-load quantity 
Low idle 

Start 


Break-oway 


2. TEST SPECIFICATIONS 
2) 
23 
23 


Timing device fev min mm 


Supply pump rey min kgficmi 


Delivery quantities . 


Spesd 


contighlover 


Delivery-rate 
conleollever 


Mas speed Full-load 


slop 


idling stop Full-load 


HOWE BOS CH 


Test ingsteuchons VOT-WPP 181/° 


and in brackets = 


Ol 6ivi ‘ 
Outbide Germany Shell Calibration fluid 8 of C 


soe CH 


(104 + 9° F) a ir 
0.2 kgl/cm? (28 psi) 


cm? 1000 strokes 


S.T 


yy 


TEST SPECIFICATIONS EP 
VOT- WPP 001/48 1 


Edition Replacing © 


‘ Menufecturer: oy 


Engine model: 


‘coluas apply evclus-vely to BOSCH Ive! sayechiba pump lead slands and BOSCH teat equipment 


; mim 
kgl/em? (psy) 
cm? 1000 
strokes 


(CHECK SPECIFICATIONS) 


— 
Overflow quantity 
em10 sec 


(TTG 


Pipeline diagram 


my 


200 kgt/cm? ‘G) SY kgt/em? 


Al ol Al 
BCIRSIEG! 


Ve Fuel supply sid 1 Pompe dalimentation 
2 © Fittey 5 ; 2° Filtre ” , 
3 « Supply pressure regulator a Deo Réguloteur de Preston d'errivée 
4 © Pressure gauge O - 0.6 kgf/cm? (0 ~ 8.5 pss) (suDply Oressure) ; 4 = Manométres 0 ~ 0.6 kgt/cm? (pression d'arrivée) 
0 -—2.Skgt/cen? (0 -— 35 6 pss) (charge pressure) 0 ~ 2.5 kgf/cm? (pression de cHprge) 
0 — 16 kgt/cm? (0 - 228 psi) ; 0 16 kgt/em? (pression d‘alijhentation) 
> . (supply pump pressure) > 6 © Porte-injecteur avec injecteurs 160 kgt/crm? : = 
5 « Norte holde with nozzles 150 kgt/em? {2130 psi)” : _Porte-injecteus avec injecteur 209 kgt/cm? .t 
Nozzle holder with nozzle 200 kgf/cm? (2B40 981) © eu départ A pour début de démarrege ' 
at outlet A for start Quantity : 6 = Eprouvette graduée pour mesurer le dépit de Mécharge 
6 © Graduate tor the overflow quenuty : 7 & Aéservorr de fluide O'esser o 
7 © Test of tank 


1 © Bombs de alimenBdon’ 
2 2 Fittro ‘ 
3 = Regulecién de te presién de entradas 
4 = Mandmetro 0 — 0.6 kgt/em? (presidn de entratisl 
0 — 2.5 kof/en? (presién de corgal 
0 — 16 kgt/cm? (presién de te bodrbs 
7 ‘ de slimentacién 
& = Poctanyectores con inyectores 160 kgf/cm? | 
Porwinyector con inyector 200 kgt/em? 
on loslide A pers e! caudal de srranque 
6 = Vaso de medicion del caudal de rebose 
T © Recipienie de sceite de ensayo © 


| 
|. 


epee SOS 0 ODO oa emt 


c 


ea) 


. 


2. Test Conditions - 


(see Pipeline Diagram) 


Test o1101 61 v 11 1s used for testing at a temperature of 
40 + 5°C (104+ 9° F) and a supply pressure of 
0.2 kgf/cm? (2.8 psi) at all speeds. 

Outside Germany -’’Shell Calibration Fluid B or C’’ can 
be used. ‘ 

The overflow quantity at the overflow valve is returned 
to the test oil tank‘ of the test stand through plastic 
tubing. The oil can be collected here in a graduate for 


. measurement of the quantity of overflow. 


a 


2.1 Test equipment EFEP 495 A 
is required for the following measurements: 


Pressure gauge 0-0.6 kgt/em? (0-8.5 psi) Tor measuring 
the supply pressure (built-in check valve for the protec 
tion of the pressure gauge) 1s Connected to the supply 
inlet (supply pump inlet). 


_ Pressure gouge 0-16 kgf/cm? (0- 228 or for measunng 


the supply pump pressure.is connected to the measuring 
device tor measurement o the timing device charactér 


IStiCs 
. 
> 


2.2 Bend the fuel injection lines to the nozzle holders to 
permit stress-free connections. It is advisable to identity 
the lines with the letters stamped on the distributor head 
and to connect them to the nozzle holders in the se 
quence A. B,C. etc. (see pipeline diagram). 

Jn ‘some pump versions it 1s Necessary lo set one nozzle 
‘to 200 kgf/cm’ (2840 psi), ‘ip order to measure the start 
Quantity, and to connect if to outlet A. This measure 
ment 1s specified on the appropriate test specification 
sheet 


3. Test Procedure for 
Readjustment 


o 


Mount pump (overtlow valve et top) 


Mount complete pump on mounting bracket on the test 
bench so that the coupling is under a tensile stress, se 
Mount pump on mounting bracket, loosen fastening bolt 
of mounting bracket; attach drive coupling of the\pump 
with play-free coupling of ‘the test bench. Pull mognting 
bracket with attached pump egainst drive. At the same 
trme,-tghten fastening Soll. ° * Fag 1 
Connect test oi suppl?” and overflow tubing, fuel: injec 
tion tubing: =owith = nozzle = holders = (150 kgf/cm: 

(2130 psi], if need be, one nozzle at 200 kgf/cm 
[2840 ps)|) and pressure gauges. Mount measuring device 
for measurement of timing device characteristics oppo 
site the spring srde of the uming device. 


“Test ov inlet 15 always at the same point independent 
of the diecyon of rotation (on the R.H. side when 
viewed from drive end). 

Remove delivery-rate control and speed control levers 
Adjust supply pressure. Operate pump at about 
100 rev/min and vent at the test nozzte holders. Fig 2 


‘ 


Operate pump at the highest ‘speed given “in tae? test 
specification sheet (Sect. 2.3). Fuel delivéry must not be 
interrupted when speed is increased. Rotate tnfortle if 
this happens. 

Turn throttle in the direction of idling stop uptime 
delivery becomes notiagably smaller. 5 


\ 


+ Breaking in 
Before making new settings, the pump must ‘be broken 
tn for about 20 min. Speed and quantity according to 
Sect. 1.3 of the test specifications. , 


\ 
/ 


Adjust pump 


See test specifications, Sect. 1, for calibration values. Bt 


Set timing piston travel according to 1.1 and the supply 
pump pressure according to 1.2. 
At the specified speed, the timing piston travel and the 
supply PUMp Pressure must be within the given toleran- 
ces. Setting 1s made on the pressure control valve. 

i ets es 


, 


€ The use of the auxiliary toot (Skaich 1 on p..13} some 
tuumes will facilitate the following work sequence. We'” 
recommend fabrication of thistool. - ad 3 


. 


Initial position of spill preston and throttle 


The initial position of the spill piston is indicated when 
the notch points away from the throttle (see illustra 
tyon). : , 
The initial position of the throttle must be determined ~ 
by turning it with the pump. running (approximately: 
idling speed) and with correctly positioned spill piston 
Notch Ponting away from the throttle} until the correct 
quSntty. ts delivered. : ; 

~ (1 the throttle is rowted by 1/2 tum = 180° from this 
position, no delivery occurs). : 


4 


The possible installauon arrangements shown in Figs. 7 
and 8 for the spill piston anckthrottle and the stops are_ 
normal. - ; i) 8 ; . 

If the spill piston and throttle or the stops dhould be 
mounted elsewhere, the full-load position of the spill 
piston and the idling position Of the throttle must be * 
determined. . : , 
The full-load position of the spill piston is apposite the 
Stop position en 3 
The idling position of the throttle 1s opposite the maxi- 
mum speed stop. . 


‘lever installation, rght (viewed: from drive side) 


15 direction of idling speed stop 

2 = direction of maximum speed stop 
3 = Urottle (speed) ’ 

4. full load stop direction 

5 = spill piston (delivery rate) 

6 = stop. direction 


a ‘ 


lever installation, left (viewed from drive side). 


1 = full-load stop direction a 
2 stop direction : 
3 = spill piston (delivery rate) ., 
4 = direction of maximum speed stop 
~ 5 throttle (speed) 
- 6 = direction of idling speed stop 


ey ‘ 


» 


o - 
os By depressing the plug in the pressure control valve, the 
supply pump pressure ts increased and the uming device, 
characteristics are advanced. The mandrel shown in, 
Sketch 2 on p. 13 can be used. Fig 9 


@ 


. ao. 


of 


Atter pulling out the clamping bushing with the puller, 
the plug can be pushed back’ in this way, the pressure 
can be decreased and the timing piston travel can be 
reduced 


= 
The tollowing work step 1s necessary , 4 


Orsmount pressure conn ype (° one unit). Pull out 
clamping bushing with pullér, dismount piston and 
spring, and push plug outwards Reinstall spring and 


piston, press in clamping bushing until flush. Remnstall 
pressure control valve. Fig: 10 and 11 


Setting the full load quantity, 


Operate pump at the speed specified in Sect. 1.3 of the 
lest specifications and set the full-load quantity by rota: 
ting the spill prston to the specified value. 

Rotation of the spill piston in the direction of full:load 
stop results ina larger Quantity. °° Fig. 12 


i 


' 


a, L 


1 


aN ve ° 
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/ 
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Install delivery-rate control lever ‘ 


Position spring and washer. Attach delrvery-rate control 
lever. 


’ 


g 
Installation position: 


Push delivery-rate control lever onto the splines of the 
control shaft of the spill pistan with consideration of the 
angle 7 (see reverse side of test specifications). Do not 
turn the spill piston. Angle y Is the deviation of the 
Gelivery-rata coritrol lever from the perpendicular in 
direction of the full-load stop. 
If the lever cannot be inssatled in the specitied tolerance 
range, afBther lever in. which the gearing is offset by 
_ one-half tooth should be used. o Fig. 13 


let the full-load stop screw rest on the mounted deli- 
very cate control lever and secure it with’a nut. Oo not 
turn the spill piston. Attach qelivery-rate contol lever 
with nut and lock washer. * 

In pumps without spring-loaded stop, turn spill piston to 
Stop position by-means of the delivery-rate control lever 
and verify if zero delivery occurs at nominal speed. * 

If necessary, use a lever with gearing offset by one-half 
Aooth”. 

“Lever with pynch marks is offset by onehalf tooth 
compared to a lever without punch marks. Fig. 14 
Place delivery-rate control lever against full-load stop 
screw 
Operate pump at the speed specified in Sect. 1.3 of the 
test specifications and set full-load quantity by turning 
the adjustable stop screw. : : “Fig. 15 - 


Setting of idling breakaway 


Operate pump at the speed specified in Sect. 1.4 of the 
test specifications. 

The delivery- rate control fever then rests on the full load 
stop 

Turn throttle in the direction of the Teen stop vat the 
required idling quantity 1s reached. Fig 16 


eee ~ 


we 


W 


nstall speed contro! lever _ 
iton spring. Install speed control lever. 


* Installation position: SL 


Push speed control lever onto the splines of the-throttle 
control shaft with consideration of angle a (see reverse 
side of test specifications). 

Do not turn the throttle, : 
The angle a 1s the deviation of the throttle from the 
perpendicular in direction of the idling stop. “ 

if the lever cannot be iastalled in the specified tolerance 
range, another lever with a 1/2 tooth offset should be 
used Fig. 17 


, Let.the idling stop screw rest on the installed speed con- 
trol lever and lock the stdp screw rth anut 
Oo not turn throttle. 
Install speed contro! lever with toring lock washer and 
nut : 
Place deliwery-rate control lever on the full- load stop. 
Place speed control lever on the idling stop. : 
Operate pump at the speed specified in Sect. 1.4 of the . 
test specifications ahd set idling quantity by rotating the 
adjustable idling stop screw. . Fig. 18 


Start Quantity c 


TRe pre-stroke, delivery valves and wear in the distribu- 
‘tor type pump influence the start quantity. 


Adjust the mechanical start quantity x 

Operate the pump at the speed specitied in Sect.“1.5 of 
the test specifications 

Note in C-version pumps, the speed control lever does 
Not necessarily have to be in idfing position. 

Slowly- pull delrery-rate control lever in the stop direct- 
ion until the start quantity 1s delivered jusf before the 
stop. Place spring-loaded stop on delivery-rate, control. 
lever (do not compress spring) and secure with nut. Mea- 
sure the stard quantity (only at 200 kgf/cm’ (2840 pst] 
outlet, of specified). If necessary, correct by turning the 
adjustable stdp screw. ‘ 
In the stop dosition (= with delivery-rate control lever” 
overdepressed! by about 10°), verify if zero set 1s 
Neached at nominal speed. N. 

The‘angle & ip the totat deflection of the delivery. sate 
control lever fat load to stop). . Fig. 19 


} a 


Measure sutomatic start quantity ‘ 
Operate pump at the speed specitied in Sect 1.5 of the 


test specrfications. 
-Measure start quantity ¢ 


12 


Setting the maximum speed breakaway 


Place delivery-rate control lever on tull-toad stop. % 
Stowly increase, the spead until the value specified ir 
Sect. 1.6 in ‘the tast specifications is reached and at the 
same time, Mave speed control lever in the Virection of 
Maximum speed break away. Be careful that detivery 
does not stop. 

Place adjustable Stop screw on the speed control lever 
and adjust the fuel delivery quantity by rotating the . 
adjustable stop screw. 

The andie £ is the total deflection of. the speed contro! 
lever (Idling to maximum speed stop), ~ 


’ 
4 


YY, 
Test Pump , ‘ ‘ 


When testing] the distributor-type pump only- the values s 
Mot in parentheses in Sect. 2 of the Pen ey 
$ rs - o * 


t 


ie | a 


Check the overflow quantity . eS 


Operate pump ‘ the socio cos Collect the over. 
flow quantity| in a graduate and measure the v Caan 
the overflow Quantity specified in the test specifications 
1s Not reached ane overflow vad should be replaced, 

0 


Check _uming! device characteristics and supply pump 
Pressure characteristics . 


Place delvery;rate control lever on full-load stop and 
“speed control fever at the maximum speed stop. 

Check timing _ Gevice characteristics according to 
Sect. 2.1 and ‘the sdpply pump pressure characteristics 
according to Sect. 2.2 of the test specifications and if 
necessary reset within the tolerance (as described in the 
Section on '’Pump Setting’ on page 6). 

* Detects of the supply. pump or pressure control vatve 
aHect the tuming device characteristics and the supply 
Pump pressure characteristics. : 

Detects in the! uming devite (for Leniele ‘wrong spring) 
attect only th¢ timing characterstics, 

Orsconnect measuring device for measuring the timing 
device characteristics as well as tHe pressure gauge hose 
Install cover, be careful to insert the rubber gasket cor 
fecthy 


yt 


E26. 7 


Check fuel detivery and bresk-sway characteristics 


Check the fuel delivery and break-away characteristics 
accordiny 10 Sect. 2.3 of the test speciation. 


Oetects in the distributor head and delivery valves 
appear in the full-load delivery characteristics. 

Defects in the timing device i idle in the Dreekiowey 
characteristics. 

Positions of the delivery rate control and id conaro! 
levers according to test specifications. - 

Do not read the 200 kgt/em? (2840 psi) outlet in tull 
* foad and partial. ‘load delrvery quantity WD rtaeae tad loddg 
Redd start qvantity only on the 200 kgt/cm’s (2840 pss) 
outlet if indicated in the specification shéeét .. . 
The cut-in and: cut-out point of the eutometic start 
quantity control is influenced by ‘the supply pump pres 
sure and can be corrected by changing. this pressure, The 
correction must.be within the tol nee range of ui 
supply pump pressuce and the timing piston weve. 

Hook in springs for the bia cate fae and ec 
control lever’ _ ‘ : 
Bemount pump and attach rie 


4. Checking 


Only the values listed in parenthesad in Sect. Z-of the 
test specifications are valid for checking a, distributor 
type injection pump. 

Checking must follow the same sequence as oe 
(Sect. ‘Test pump" p. 4). 

If the pump must be adjusted, the test Galues apply. 
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\ © at This supplement contains r new developments, which 
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 Segting and ieting the idle ace ™ & - 


a H i), MECKION pumps with ule sale device. 
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a lating valve. 
ue \ 4 ; 


H 
\ ‘ s 
‘ . « . * \ 7 car . F. 
7 i, een HE Nae 4 5 cate = 
4 7 7 7 : . . . 
, . - ek \ 
‘e " a é + = aN Meal 
- : ; Na, ad eee ae 
1 ‘ r : . ; oO’ ; c se 
‘ ot : Caw to af 
‘ 


o 


4 Setting, and sting the idle tee 


When setting and testing the idle breakaway of- EP/VA.. 
H.C. injecteon pumps with quiet adie device (called OD 
an the text) the QD ‘must be Switched on, The lever of 

the QD Thust be set at a certain angle ; and the speed control 
lever must be up against the idle stop. 
Note: Do not remove Qp lever. 


\ 


ae 


Setong the Quiet-1 


Remove ele and retighten screws for hydraulic needs. ; 
t Bee 

1 For setting the angle of the QD lever, mount setting device 
0681 440 006 — EFEP 5 C on th test bench.and align * 
ewith the QD shaft ; rs 

& ae 

Align pin imSnutactured locally according to Drawing i 
to QD ball-type bolt 


Sef swivel arm of sesting pe ve 
are Set pomnter of angle 


hoy (stamped number) plus 5 = 26° which ts the req ee 
/ angle). This angle 1s the deviation of the: AD. lever fram 
/ the verucal in direction of tha speed control lever 
ie i ; : 


y 


ei \y 
‘3 o 
Adjust OD lever until serting device pin is in alignment 
with the ball-type bolt when pressed up agathst it. 
Attach return hose to QD. : : 
a 
Set idle breakaway according to VOT-WPP 161/4 B then 


‘ w 
mount speed control lever ard set stop. 
% .Y 


x 
mgt oak ee } ae v7) 

Fit Vis on ball -type bolt of speed control lever 

eo . 

Press the pin against the ball-type bolt of the QD aggin. 

Speed contra! lever must be vp ‘against the idle sfop. 
pos length ef linkage,so Mat the ball sdcket of-the 

‘Iinkage can be pr Shed on to the ball-type bolt of the ; RS 
/ QD without chang 
has been set 


mith he prescribed torque. 
: 


2. Pressing the clamping sledve into the 
pressure regulating valve 


In the text of instructians VOT.WPP161/4, Ed. 1. "page 
- 10, paragraph “The fojlowing work step is necessary ", 

the sentence “Reinstall SPQ and piston "press in Clamping 

bushing until flush " changes'as sollows : 

Reinstall spring and piston and, using tool manufactur. 

ed locally according to Drawing 2, press in new tlamping 

Sleeve — see service parts fist = unul flush” Bees 
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_ TESTINSTRUCTIONS | 
VDT-WPP 161/4 B Suppl.’2; 
- 1 se : Ed: 1°. 


@ Distributor-type Fuel Injectiqn Pump 
0460...) EPIVA..H..C... - 
with Manifold Pressure Compensator 


e 
. e ij . 
This supplemeht describes the procedure for testing the 
distributor-type fuel injectibn pump EP/VA..H..C.. 
with manifold pressure compensator. 
The following points apply to the indicated sections of 
Test Instructions VOT-weP 161/48 = ~° 


1. Adjust and check manifold pressure compensator. 


2. Measure automatic starting fuel delivery. 
“2 ae 


we 4 
» 


@ 
1. Adjust and Check Manifold Pressure Compensator 


Replaces Figs. 12 10°15 and associated text in VOT-WPP ~ 
161/4B. + > ‘ Ss 7h; 


> 


‘ is 
Unscrew housing cover. Saf 
Remove adjusting screw (1), stop (3).:and lever (4)> 


¢ . ¥ : 8 a 
Check that the control rod (6) and the stop (3) can move 
freely . ~~ oe : @ 
Screw the adjusting screw (1) inward until it rests against 
the control rod (6); screw the stop (3) in fdr this purpose. 


= ! 


\e 


: \ 4 

Using a commercially available calibrated scribing block, 
set the basic Myustment to\10 mm from the center of the 
governor control piston shatt (5) to the center of the 
bolt (2) by means of adjusting screw (1) 


In order to support the calibrated scribing block the base 
of the setting device 0 681 440 006 -— EFEP 56 C can 
be mounted upside down on the test bench. 


Adjust stop (3) for no play in its movement against the 
control rod and then turn it inward about 2 gore turns 


~ 
oe . 


Remove the washer and the bolt (2) with the retainer 
from the control rod : 

° 
Adyust the full-load delivery at the governor control piston 
according to point 1.3 of the Test Specification Sheet. 


aneee the bolt (2) with the long guide section forward 
into the Control rod. 
Slide the washer onto the bolt. 


“ 


Slide the washer onto the governor control piston shaft 
(S) Mount lever (4) and tighten it in place 


‘ 


Check the full-load delivery again 
x The full-load delivery can be corrected ky Shin the 
CONtOl fod with adjusting screw 41). 
Tighten the fock. nut (gasket underneath!) 
A deviation of ¢ 1.5 mmfrom the basic adjustment 
(10 mm) 1s acceptable and should be checked with the 
calibrated scribing Dlock ° . 
If the deviation exceeds the tolerances allowed, the lever 
(4) must be adjusted accordingly or replaced. 


Connect the compressed-art line to the diaphragm housing 
The regulating valve with throttle screw 1m vacuum gage ~ 
1688 130031 — EFEP 425 of 1 688 130 032 - EFEP 445 
with a manometer'Q.to 1.6 kgt/cm*) (quality class 1.0, 
scale graduations each 0 05 kgf/cm") can be used to 


measure the aes of the compresied a 


ae 


. 


aS Wweseage test of the diipfiragm $ 
Mount the cap nut over the adjusting screw (4) with the - 
gasket. Set the compressed air to a pressure of 10 kgt/cm* 
Close connection “2” to the regulating valve and stop the 
supply of compressed air. There must be no drop in pres 
sure as shown by the manometes. 


With stop (3) set the full-load deliyery at maximum mani. 7 
fold pressure according to point 1.3 of the Test Specifi- 
cation Sheet and tighten the lack nut. . 


Check the other full-load points again. ’ © 


Make the adjustment test of stop (3) according to the” a, 
Test Specification Sheet using the dial indicator and dial 

holder Ro the 

EFEP 455/0/2 ora tool, Ipcally manufactured according 

to Fig 8 can be xrewed onto the dial indicator as a 

measuring base 


Fi . 
Orive the injection pump at about jeg eee 


? "Replace the housing cover with seat ae 


: be & 2. Measure the Automatic Starting Fuel Delivery — 
. oe - _. Special point to be noted in the text in VOT-WPP 1 41/4 8, 
; "+ * Edition P, Page 12, under “Measure Automatic Starting 
Fuel Delivéry”’: e 
. ’ . Piace the speed control lever against the end stop. 
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Simplified measuring method | 
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This publication has been redesigned zaith the forthcoming change- 
over to microfilm in mind. ; 
When a publication has been transtesred to microfilm, the screen 
will be filled completely by a quarter of a pnnted-publication page. 
For this reason, if is unavoidable that ‘illustrations are repeated in 


the case of longer texts in which reference is Constantly being made. 


to a particular Wustration. ° 
Until the change-over.to microfilm, we have Slightly reduced the size 
of the print and of the llustrations.. . 

« we . 
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1. Tools 


he 
4 


Measuring tool KDEP 1023 for measuring length: force ratio 

Measuring tool KDEP 1094 for measuring the governor springs © 

Measuring tool. KDEP 1095 for measuring the electrical ghut- off 
spring chamber 


2. Meseuing the governor spring chamber 


: 


eo 


’ These instructions replace Figs. 54 to 87 and the associated textin - 
VDT-WJP 161/4 B. 8 : 


The réniarks associateawith Fig 54 from: ‘Setting the governor _ 
: spring”: through “Push the control spool up against me mechanical 
stop.” continue to apply. ; 


Initially, do not fit O-rings on the shaft bad on tie Bushing. of the 
delivery rate control. device. There shouid be no shim on the shaft. 


Insert.the shaft into the bushing. | 
. Note the washer between the shaft and the bushing. 


Set the measuring tool KDEP 1094 to an overall length of about ¢ ..- 
2 mm longer than dimension V given in the Test specications: 
antec! : | | ‘ 


Ueegcce). 


Insert the measuring tool KDEP 1094 instead of the control spring 
into the shaft. 


if. 
Insert the bushing, shaft, and, tool, with the slotted usm’ forward, * 
into the delivery rate control device port. > 


a: : i ewe 


Or 


Press on \the bushing against the hydraulic head and control spoo 
which is resting against the mechanical stop, until the shoulder of, 
the bushing rests.against the pump housing. 


a . 
Pressing on the shaft will result in.an incorrect measurement. 


Note: 


The drive pin on the shaft mustot press against the control spool. 


wt. ; oo 


3 


7 
é 
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, Remove the tool from the shaft and measure its length. \ 
Compare the diménsion measured with the specified dimension . 
, (dimension V |- Test Specifications Sheet), and compensate forthe - 
difference with suitable shims. ene a ae S 
fe = ra . : oe Neel 
Place O-rings|on the shaft (with assembling sleeve) and on the — 
delivery rate control device bushing. "° | , 


‘ 


3. Measuring the electrical shut-otf pring chamber 


These instructions replace Figs. 8 to 11 and the associated text in | 
YET: WJP 16174 B, eupplemontl: 


a 
The introductory remarks in Section qd) “Electrical Shut-offs” from 
the beginning of the section through “This spring must be installed 
with a given initial tension” and the concluding remarks from “All . 
other operations... "continue to apply. - / 


. \ 
vv. ' 
\ 


. . 
Measure the length of the-shut-off stroke at the hydraulic head with 
a depth gauge. Press the throttle in to its:rest position for this 
measurement. The throttle projects out f 


the length of the shut-off stroke. 


o 


rom the hydraulic head by 


o 


. 


Initially, do not fit O-rings on the senate and on the bushing of thle 
speed control device. i: 
There should be no shim in the shaft: : ay 7 


Insert the shaft into the bushing. 
Note the washer between the shaft and the bushing: - 


insert the measuring tool KDEP 1095. with the slotted eee - “na 
forward, into ie shaft. = os 


f 


of the shaft. | 


ae A 


‘set the tool to an overall length so oat ‘its pin is is algned with the pin 


~ 
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Press the throttle all the way: into ne hydraulic head. 


Insert the bushing, shaft, and tool into the speed control device port 


Be sure that the drive:pin on the shaft ‘engages the drive notch in 
the throttle. OH e | a ee 


\- 
Ve 


Press only the bushing against the hydraulic head until the shoulder 
of the bushing rests against’ the pump housing. 


Pressing on the shaft will resuit in an incorrect measurement. 


te 


.- Remove the bushing, shaft, and tool. _ = 


. 
“I Me ° a 
As 
a 225 
. 4 
a] 


aan Remové’ the measuring tool KDEP 1095 from the shaft and measure 
its length. eee oo 2 - 
— ‘ . . : 7 \ 
Place O-rings on nthe’ shaft (with assembling sleeve) and on he ote 
speed control device bushing. | a 
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Measuring the length: force ratio df the electrical gtk off spring. 


Clamp the measuring device KDEP 1028 with the spring tester ina 
# VISE. : J 


i 
¢ 


Set the unloaded spring tester to‘ 0 


Insert the préssure sping patween the Spring tester measuring - 
sleeve and the adjusting pin of the measuring device. 


Press the spring against the spring tester measuring sleeve by 
turning: the adjusting pin until the prescribed spring pre-load given in ° 
the Test Specifications Sheet is indicated. . 

Tighten the lock nut o of the adjusting pin. 


¢ 


Measure the length of the pre-tensioned corapression spring with 
the caliper gauge between the measuring sleeve of the'spring tester. 
and the adjusting pin (the spring tester,must not be compressed). 


Remove the Pressure spring from the measuting device. 
: : yhoo a 


Calculate the difference bdtween thé’ dimension read on the caliper 
- gauge and'the calculated length of the measuring device KDEP 1095. 


Compensate for the difference with‘suitable shims. 
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amming of Pressure Regulator aah 46 
n Opel Passenger Cars : - VOT-1-460/101 8 
with EP/VA..H..CL163...6 = oN 2. ee 


~ 
o. 
a ae 


We are occosioned to point out that the’ following defects moy orise in Opel diesel- -powered 
cors with EP/VA..H..CL 163. , dote of monufacture 625... .632: = Se . 


. 


Poor Bett ones blue smoke 


» Black empke a 
A possible cause is jamming of pressure regulator } 460 362 027.. 


Remedy: 
Remove pressure regulator | 460 34027 using socket wrench KOEP 1086. 


Pull out the slotted spring pin using puller KDEP 1027. 
(See Test Instructions Wis WPP 161) 4 poge 8, Fig. V1) 


remove the plunger by ropRine lightly « on the workbench or vise. 
f- 
Remove the helrcal compression spri 
2 


. All camponents must be woshed cleon with, }. cold pleanenas solution. 
,Lubricate of! parts with colibroting ‘oil prion to reassembly. 


Install the helical compression spring ond planer checking the plunger 
‘Yor freedom of movement . 


Press Wa new ted spring pin 1 460 224 4 001 Using an Sonia tool to be 
tser-fabricated . \(See Test lnstructions. voT- WPP\161 /4 \st Supplement, Fig. 5. 


Install the * pressure, regulator and- -Aighten with the ppecified torque of 
8. pee AOS 02 Ratt: ae eal \ 


\ a agp, 
2 \ 3 


\ 
wer 
Caution! tt 


x ree : 


£5 
Should this nevertheless epee the internal pump pressure mush be a on the” 
test eneM: ; 


Gen Kundencdnsl XH Averising : 
¢ clpeoen Bosch Gmor 0-7 Stetigen | Roetach $0 Prrtag vi maf eowes Reowohe Germany 
imprene en Aeouduove Fedeele GAnenegre | pe: Rpbet Bosch Ono ; 


. 


Onty foe yoo mmitun ihe Bouch organization Nat lo be commmumceted 10 wrry hd pety 


TIMING-DEVICE MODIFICATION — © -VOT-1-460/121\En 


on VA 6/100 F 1000 CR 199 or cR 199 P 2.1981. 


“(IHC engine D 310) 


ns 


a 


In order to prevent misfiring and the formation of white smoke on International 
Harvester tractors fitted with the D 310 engine, the VA 6/100 A 1000 CR 199 and: 
the CR 199 P distributor-type fuel-ifjection pumps have been modified by increas- 
ing the timing- ~device adjustment range by 3°. a 
Until FO 922 Cite of manufacture Feb. 1979), the timing- -device piston was ‘ 
adjusted with a setting of 3° “advance”. ‘In.order to shift the nominal, start of 
pump delivery to 6% “advance”, a shim was fitted between the spring cover of the 
timing device and the housing. AWifferent spring (Item No. 26 on the Service 
Parts List, Part Number 1 464 618 005) was also fitted. Mnese medi tied pumps: are 
marked as follows: VA...CR 199 A or CR 199 PA: 


As from FD 922, distributor pumps arg delivered “ex- wks ‘with. the timing- aeriee 
piston and the spring (but without sHim) already set to 6° "advance". Modified 
distributor pumps with the code VA 6. .199A which are received by service. - 
stations and which require a thorough “overhaul, must be fitted with: a -new housing. 
and new timing-device piston (Part Number 1 456 120 983) gnerehy the wshim Js to’ 

“ be removed. ¥ 


Warranty:. 


a » 


Costs are to be borne by the, customer. Warranty claims carinot-be. accepted. 
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DISTRIBUTOR-TYPE FUEL- INJECTION: - VDT-1-460/7 En 
PUMP, FOR DIRECT-INJECTION ENGINE JIN « fe 11.1985 
FORD’ "YORK" mea 


—_—— 


1. General ‘ 


. 


-~ 


=) To obtain optimum torque, power, consumption, exhaust 
emissions and.minimum generation of smoke,.a dis€ri- 
‘“ butor-type fuel-injection pump with a : 
- hydraulically actuated torque control 
ee spring timing device with return- on restriction 
- hydraulic cold- start accelerator Q 


is being installed for the first time ona direct- 
injection engine. 
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12 Piston a Adjust ing pin 


2. Functional deserigGion of hy raulical) actuated 
torque con ° 


The. pump ipterior pressure, ‘niet’ rises “linearly as a 
fynction of engine speed, is applied’ toa “the ‘< 


loaded piston (see picture, arraw). As in ‘the ase gf 
the'manifold-pressure compensatdr,, the reaction| of ‘the 
piston is converted by a-cone into a sliding motion, 
i.e. as the piston moves, the aj 

the cone. Consequently, the full-load characteristic 
is corrected from falling to eau sing (negative 
. full- load torque controt “ 


Justing pin slides. over. 


111110 
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Ay - a . 
When cold-starting, the pump interior pressure rises, 
controlled by the hydraulic cold-stagt accelerator. 
To compensate for the increased pressure, pressure is 
directed via a connecting line from the ‘cold;start 
accelerator to the spring side of the hydraulically- 
actuated torque-control piston (see picture, arrow). 
This prevents a reaction of the torque-control pfston 
, during the cofd-start phase, thus preventing undesired 

generation of smoke due to too high,an fnjected fuel 

« quantity. ie 
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: ; 
Tiningt -device cover with Falvaded Spring - 
Timing-deviceespring 
Nene reruen valve. 


. : 
design and non-return 
valve a 


“Construction: 

The version of timing. device consists of timing- device 
cover with preloaded Spring, spring in timing-device 
piston and a non-return valve. 


atin) 
46011353, 


o 


iming-device travel 


Ny 


1 
Engine speed 


-3.1 Functional description of -2-spring system- 

The timing-device springs are connected in’series as 
regards their effect. The spring in the timing-device 
cover has ¢ higher preload. = ~~. : 
According to the low preload of the spring—in the - 
timing-device piston, the piston moves only against_ - 
this spring up to a certain engine speed. = 
‘As of “this engine speed (kink in.curve), the force of 
_the spring, in the timing-device piston reaches the . 
preload force of the spring in the timing-device cover, 
and both springs work together. 


Te 


Since these springs act in series, t e’result is’ a 
lower constant spring rate than the s ing Fareneh the 
~ spring in the timing-device piston. 

This’ working-together of both springs results in a 
“steeper timing-device characteristic and thus -in’ 
improved adaptation of the injectidn ue the 
engine at higher eng une speeds. © 


2 


FATA 
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Qeeav mee 


Restriction . : 


Non-return valve ‘ 


=A 
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3.2 Operation of non-return valve with restriction 
‘Since the restoring moments (vibrations) are .vexy high 


with this fuel-injection pump, the timing-device piston 
_has had to be provided with-a small restriction. The 


additional: installation of a non-return valve an the- Ry 
timing-device: piston results in fast adjustment of the ee tance 
piston. eet: aed es j 

This valve opens whén the piston i$ moving and closes 

during imjection. © 4: : 


1 = Pressure-control valve a 
*2 = Pressure-holding valve (bal? yalve) 
- i . 


: Expansion element a 


x 78 
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\M4. Construction of hydraulic cotd-start accelerator 
; \ 3 = 7. 


he hydraulic cold-start accelerator consists ofa 
prassure-control valve, pressure-holdingvatve (ball, 
valve) and an electrically heated expansion element. 
x C - . 
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1 =, Fnlet connection 
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to spring side of’ “hydrauticatly actuated ee 


Contrary to the normal des igh of the hydraulic cold- 


start accelerator which. is 
_ this cold-start accelerator 


unted on the timing device, 
is on the side of the pump . 


* hous ing and has two additional connecting lines. 
,) One line leads to the inlet connection of the pump; . 
‘and the other leads to the spring side of the hydrauli-. 


cally ‘actuated. torque contro 


Nl. 


The pimp interior 


pressure is compensated for via this: line when .cold- 


starting (hydraulic cold-s 


o 
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rt accelerator is effec- 
tive) (smoke-free comffustion : 


Sipayy pump _ ‘Timing-deVice piston 
Pressure-control valve 
Restriction bore 
Anrfalar groove 
Transverse bore 
Line -to neue control 


Pressure- oe valve 
(ball valve). | 
Restriction - 
Expansion element 

a aan meee Spring 


oom ow om om tt 


4.2 Functional description of huydraut ic’ ‘cold- start. 
accelerator _ - 2 


Controlled by ,the. pressureccontrol valve, the supply 
pump. “generates an engine- -speed-Wependent pressure. This 
pressure forces the timing-device piston against the 

timing- ~de¥ ice spring, thus’. adjusting the start of 

injection as a function of. engine. speed. 

For cold-starting, the injection timing is to be advan- 

ced. This advance is achieved as follows.  . 

A partial quantity flows off through the restriction Ee 
»bore in- ies pressure- -contro]} valve. 


Timing-device piston 
Pressure-control valve 
Restriction bore 
Annular groove 
Transverse bore 

Line to torque control 


Supply pump ad 5 
: Pressure-holding valve 6 
(ball valve) & 
Restriction 6. 
Expansion element 6. 
Timing-device spring 7 


1 
2 
3 
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? , § 
The pump interior pressure is raised by a downstream 
pressure-holding vatye (ball valve) and restriction 
and the: desired pressure characteristic is obtained. 
After the engine has been started, the’ ,pressure- holding 
valve is opened after a certain time by the electrically 
heated expansion element.” 
The fuel flows ‘off.at zero pressure and the advancing 
by the Enong device is switched off. 
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DISTRIBUTOR-TYPE FUEL- ty... WOT-I-460/8 En 
INJECTION PUMP WITH NEW 

GOVERNOR SYSTEM | 05.1986 


: * 
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beneral 


To improve the operating condittons 

during the warm-up phase of the engine 

(e.g. on VW Golf and Jetta as of 1986 °. 

model year), a distributor- -type fuel 
“dnjection pump with 


* housing-rigid idle spring (LFG) and 


- idle-spedg increage, coupled with 
KSB timing device has been instaljed. 


N ty 
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é 


460/ 1504 
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Idle spring ? nee 
Part—load/max{mum-speed governor spring  , 
LFG Stop ‘lever4 
a ae a 
In the new governor system with housing-rigid 
idle spring, the idle spring is, separate from the 
other governor springs that determine the drive- 
ability and is flangedconto the LFG stop lever on, 
the side of the pump hous ing cover, 


} 
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: Lo ° 
This means that the idle delivery is adjustable 
— irrespective of the residual delivery. 
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[2] TECHNICAL BULLETIN ay: [—s—| 
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} = Idle-stop screw 
2 « LFG stop lever Ai 
.3 = Stap screw for increased idte - 


The idle speed and the injected quantity at 
., idle are adjusted by the LFG stop lever on~ 
“the side of the pump nea cover. 

If the stop leversis up aisince the ee 
screw for increased-idle, a controlled idle- 
speed increase 4s, obtained via the separate) 
mounted idle spring... ~ 
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3 TECHNICAL BULLETIN] 
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Speed - Seance’ lever 
Res idual-delivery adjusting: “screw 


Irrespective of the position of the LFG stop ¢ 
lever, the desired driving state is selected via 
»the speed-control lever. 


@ 
Note: : 


In this version, the previous later ston stcew aes 
is replaced by, the residud}a Jelivery adjusting: 
. screw, which must notahe: ad, usted. ay oe 


TECHNICAL BULLETIN 


1 © Stop screw for increased idle 
2 = LFG stop lever 
3 = Connecting rod 


Functional description of housing-rigid idle. 
spring with idle-speed increase coupled with 


KSB. timing device _ ; 


when the KSB timing-device lever is actuated 

up to the pressure point (timing-device stroke 
starts approximately at 46° position of timing- 
device lever), the LFG stop lever is brought up 
against the stop screw for increased idle via the 
connecting rod. 


“ 
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1 = Compression spring 


As the KSB timing-device lever fs further 
actuated, the KSB .(cold-start accelerator) 


is activated and the compression spring on the-, 
“connecting rod'1s overcome. 


my . 

This results in idle increase and operation of 
the timing device. ° 
- ; - 
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SCREWDRIVER BITS FOR G. ar VoTeI -460/1001 En 
SCREWS WITH SPECIAL HEADS a 2 a 11,1984 
Distributor-type fuel- 


: ; oh ee Bs 
injection Rump? VE. . Supersedes edition. 7.1981 


ns 
Récessed TORX head | 
Internally serrated head XZN 


. Screws with recessed TORX head 


(M 5 and M 6) 


This {ype of screw is being introduced step-by-step on 
all VE pump types. This screw is used for fastening 

the hydraulic head, housing cover, timing- -device cover 
and manifold-pressure-compensator cover. 


er 
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Suitable screwdriver bits eae torque wrenches {1/2": 
square) are somone lad ly available. " 


Designation: —— : : 
Bit wit? 1/2" square drive for 


? Recessed TORX head screws T 30 - 


; Hahn & Kolb, Part no. 52 518 - 030 | 
Hazet, Part no. 992-T30 
Wera-Kraft, Part no. 767 C-TX 30 


Recessed TORX head screws T 27_ 


_ Hahn & Kolb, Part no. 52 518 - 027. 
: os Hazet, Part no. 992 - T27 
Wera-Kraft, Part No. 767 C-TX 27. 


‘ . : é ss 
2.Screws with internally serrated head XZN (M 6) 
ee cee vent tt oy 

This type of screw is used pn some types. of VE 
distributor pumps (e.g. for IHC engines) for fastening. 


the timing-device cover. Suitable screwdriver bits 
for V2" Square are Vikewise commercially available. 


Designation:. . 


_ Bit with 1/2" square drive for 


Internally serrated head screws M 6 
o Hahn & Kolb, Part no. 52 516-060 
* Hazet, Part no. 990-6 
* Wera-Kraft, Part no. 760 C-M 6/52 
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TEMPERATURE INDICATOR VOT-1-460/127 En 
for detesmining the cal jbrating oi) poner ae aah 7he 
at the injectfon-pump overflow.of VE.. 
distributor pumps : 


04604..° | | , : ; ae 


The increasingly stringent requirements placed tigen the adjustment and: testing of 
VE pumps necessitatés, among other things, the-precise compliance with a speci- 
fied calibration-oil temperature. 

Up till now, the temperature of calibration oi1 entering the pump was measured 
and had to be maintained by the mechanic at 40 + 5 °C. The new Test Specs issued 
upon the conversion to the [SO calibration oi] specify a temperature at. the over- 
flow of 45 ¢ 3 °C. 


For this reason, when a VE pump 1s tested a. temperature indicator must be conn- 
ected in at the-VE-pump overflow in order that the.calibration-oil ‘temperature 
actually ~ “present in the distributor pump ‘can be measured and kept constant by’ 
means of appropriate measures. : : 


> 


2 
o 


Temperature indicator Part Number 1 687. 230 029 comprising the following parts: 


Bimeta) thermometer - 


Overflow line 


Inflow line | 


The overflow ‘temperature of the eatinration oi] is deowndent. upon the pump speed, 
e.g. the temperature drops when. the pump speed is low and {t rises at higher pump. 
speeds. This mearfs that before every delivery measurement the calibration oi] -and 
pump, if necessary, have to’ be warmed-up or cooled-down. The temperature in the 


tank, , though, during this process must be maintained at 35 °C. r 


G18 


a eee 


. 7 co ‘ .le 


In order to maintain the overflow temperature At 45 + 3 °C during measurement and — @ 
testing, it is necessary that the order of the Test Steps in Section 1 "Setting Stee 
Values” of the Test Specifications Sheet is changed as shown below (the points | 

concerned are underlined). ‘The Test Stép s@quence in Section 2.3 remains unchanged. 


harge-air |Delavery 
pres ure - scatter 
par : cm Z 


Timing-device travel 1 
Delivery-pump pressure ae bar (kgf/cm? ) 
e . ° . 
Full-load delivery om " 2 
With charge-air © fe: > cm 1000 
pressure strokes « 
Full-load delivery - : ; 
without charge-air .. i ; cm3/:1000 
pressure ae strokes. 
Idle regulation cae fe cm? /1000 
a gtrokes 
Max imum-speed ° | oe *cm? /1000 
regulation Sta strokes 
1.6 Start - cm? /1000' 
: Mle ea, sats strokes 
1.7 Load-dependent ab - 
- port closing ; : 


Test sequence : 
—o “4d, Setting values” aoe : - Be. go bae : 
‘Orive the pump at the upper vated. speed watia the overflow temperature has reached 


aaek 46 °C. Open or close the throttle (fitted in the injection-pump, test bench) 
in order at the’ same, time to contro! the inlet temperature. — 2 oat 


(ae While measurement 's being carried out, the tank ‘temperature is to remain at “| 


approx. 35 a = | ‘ 
‘ ae 
a te pump in accordance with Section “1. Setting values”. = [ @ 


We ; . » 7 : 
/4: If the overflow temperature (45 + 3 °C) is exceeded or dropped below during th 
delivery measurement, the pump and calibration oi] must cooled down by running 
briefly at the lower ‘nated speed or they must be warmed up by running at 'the 
upper peter speed. ‘White this takes place delivery measurement is to be stoppe 


° 
: ? ‘e ~ 


Section “23 Delivery ‘quantities* - eo See fe Sree 


1 "| 


| 
If | before starting the delivery-quantity measurements, warm up the: cali 
brating oil tl the lower limit of the overflow temperature by running the pump’ at- 
upper rated speed. The temperature of thesoverflow calibration oil can be maintain 
at the specified 45's @ °C by. sconplyins with the test-step ss ial given labove. 
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PLUNGER AND CONTROL-COLLAR SEIZURE | voT-1-460/131 En 
ON VE-OFSTRIBUTOR PUMPS = * 2° Saw 961983 
CAUSED BY FUEL DEPOSITS | 


id 


a 


° 
4 


em 
Occasion has arisen-for us to provide you with the following information regard- 
ing the a. of defective VE distributor pumps. ns applies ‘particularly to 
Warranty Claims 


Deposits resulting from dirty or contaminated fuel can lead to a waduceaon in 
clearances and cause plunger and control- collar seize-up. 


On the defect ive, pumps ; the deposits on the drive shaft, on the cam-plate track, 
as well as on the control collar and plunger could be clearly seen with the naked | 
eye. There were al40 deposits on the respective bares. The deposits concerned | 
form a hard grey-brown coating which cannot be wiped off and which mainly forms 
on bright Steel surfaces. 

Analysis of the coating showed-.that the deposits were Sempsee: of inorganic 
sulphates. These originate from fuels which have been contaminated yD sulphuric 
acid, * 


> 


Furthermore, it cannot be. eeapietely ruled out that the fuel had. been mixed with s 
waste engine oi] and contaminated in this manner. ; ; e 


Dye to the fact that we have no influence on clean fuel being used, wecmust point. 
out that Warranty Claims cannot be accepted hs defects which are ‘Caused by fuel 
* deposits. ‘: ‘ PS ee wok 


4 
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RE-USING DELIVERY-VALVE HOLDERS | os) WOT+1=460/132 En 


MODIFIED TORQUE ON . ‘ es ae * 2.1984 


OISTRIBUTOR-TYP : . 
ve eon E FUEL-INJECTION PUMPS supersedes Ed. 10. 1983 


4% 


‘c 


Removed (deformed) delivery valve holders may only be re-used under the following 
conditions: a e : a ele 
e Si, . 


the sealing “edge is not damaged ‘or. cracked; 


the sharp edge on the shaped seal is ee de tenis slightly 
and is without visible shoulder; ‘ 


the valve hdTder_is not seized in the delivery-valve holder. 


‘ 
When exchange-scheme fuel- injection’ pumps are penstied: delivery: ere holders 
which are. rusty on the outside oF aa are damaaed must at all costs be replaced. 


a 


7 i? 


. 


The ree torque of used delivery- -valve holders ic 
38. 42 is ; ; = 
The tightening torque of new aeianeey wale Melders: when 
these are screwed into a new avai purer shea is 
8...48 Nm: = 


— 
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Pe | Ts ' 40...46, 58 
~ MODIFICATION TO THE SLOTTED DISK. © VOT=1-460/137 En 
AND THE SUPPORT RING ON VE a AS 

~ DISTRIBUTOR FUEL-INJECTION PUMPS . of 
‘ oo 


9.1984 


1 = Suppdért'ring, old version 
2 = Support: ring, new version 
' 2a = Slots newt 
3 = Slotted'disk, old version sot 
3a = Slots (omitted) Boe 


The slotted disk (position 17) and the support ring 
(position 9) on the. VE distributor fuel injection: pumps ; 
‘have been mdified such that in future the slots are no “3 
longer “in the slotted disk but have been transferred to 

the supportiring (see figure). 


‘ 


1 


H — 


CGoacné ta ereec h Kh Rucdendanet KiaManrioug Ave uaturs . 
€ by Robert Boece Gmort Poettech $0 0 7000 Sutgen) Pintag in tha Fete 6! Res vor of Germany _ 
iro me on Repyd) QU0 fede ale 6 Allemagne pa Rouen Bosch Gert : 


and Pepe rings; the Yer towing, points must be tak . 
into. account: —e 
8-0 fe is permissible to as mble a . slotted support ri 
mew version) together with an-old versian disk with. | 
Slots. On.the other hand, itis not permissible t 
“assemble an old version s pport! ring without slots 
ogether with a new verstol disk without Slots. 


he service. parts : Aiets \for the VE distri utor Anje tion 
lumps. concerned wit be men ed. mccoraiialy 


’ suettions: and comments’ concerhi ) the 
d Our author {zed nebresentatsye: ie our 
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raotaut LIP-TYPE OIL SEAL i- | ‘| VOT-1-460/143 En 
1 460 283 301 For DISTRIBUTOR- TYRE =: a 
PUMPS ae ; R ; ‘ + 12.7985 


Seb, despite allowable tilting play, 
be at the. drive shafts of distributor- 
“ by cracks in the 
cHrcunferenyie\ ditection df. the radial-lip-type'oil 


seal 1 460 283 30N\with delivery designation "CR 55] 
000 USAY. The delivery degignation is marked on the 
-end face of the metal jacket*(see picture). 
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If a’distributor-type pump is brought in with leaks 
the drive shaft, proceed as follows: 


@ a 


Measuce tilting play of drive shaft. 

If the oe play 15 within the specified 
tolerance (max. 0.25 mm in both diréctions), 

replace the se -lip-type oi) seal. 

Replacement can be performed with service tool: -KOEP 
1113. without dismantling the pump. 


Replacement of the radidl-lip-type oi] seal is to be 
performed free of charge during the warranty period. - 
After expiration of the warranty periods @ goodwill 
“application may be made. 


‘ 
» *Since radial-lip-type 011 seals with delivery 
"designation "CR 551 000 USA" may no longer be aaa 
installed, please check your inventory of these oil 
seals. Any existing inventories should be sent in to 
KH/OSG. They wil) be replaced ifmediately free of 
charge. 


a 


Repairs and returns from any existing inventories 
should be reported through the usual channels with 


y 


v's reference to this Technical Bulletin. : 


° 


Procedure: 


Federal Republic of Germany: 


P v Poa . 
With warranty and. goodwill application-= Germany 621 
and delivery slip KH/VKD3-15 333. to~ 


Robert Bosch GmbH 
KH/QSG © 

Auf der Breit 4° 
7500: Karlsruhe 4) 


Other countries: | ec ‘ ee 


Through RG/AV with warranty and goodwf)1 application - = ot 
outside Germany G21) and delivery: slip to | c 

\ ; 
Robert Bosch GmbH. ee hg « 
KH/LAV2-Auspackraum ; 
zur ,Weiterleitung’ an KH/QS6 
Auf "der Breit 4 a 
0-7500 Karlsruhe 41 
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New Product 
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Dishributer-Type Fuel=Injection Pump 
VE. .F. 0 460 4. 


with auieiciale device 
r t r ¥ t 


oe 


The function of the VE..F. . distributor-Type, se 
Technical Bulletin VDT- 1450/1, 


46 


-VDT=1-460/3 En: 
7 10.1979 


’ a 


tion pump is described in the 


A model of this injection pump oatree with re) quict=idle device hos. now v been releoweds: 


Guiet-idle device iv 
On present-doy Diesel engines, ia order to improve the 
fuel is injected into the combustion chamber in as short 
injection are used. 
A high rate of injection is noticeable, depending upon 
idle range, inthe form of jdle-knock. 
By incréosing the duration of injection in the idle rongg 
ond lexkooe: Prevemey he ‘ 


= 


0 timeyas possible, 


”. 
> 


composition of the exhoust gas’ the 
i.e. high rates of 


@ 
bystem design Seer erly in the 


far-quieter combustion 3s “achieved 


LBV. 
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The longitudinol bore (2) has a ‘spill section ay, under whic 


liars is 0 judietionta the ee 
areo of the control collar (3). i oo 2 pa ale 8 
ze i . . 
1 
When the plunger moves in the direction of TOC, the spill agvaba (4) Psioaates to longitudinal 
bore (2) leaves the control collar (5) eorlier thon the spill sec} ion (7) belonging to ‘the’ hongite: 


dinal.bore (1), thot is, after plunger trovel on 
: t 


: 3 
Due to the foct thot the bores (1) ond (2) ore \ 
~ connected by the annulor groove (3), part of.” 
the fuel leaks from the high-pressure chomber ? 
into the interior of the pump upon the spill 
section (4) leaving the control collor (5) be- 
fore spillsection (7). : ‘ 
y PNG 
The result is o reduction in the rate of injec- 
tion {i.e less fuels injected per degree 
crankshaft). The same quantity of fuel is 
injected but spread ocross olmost twice the 
number of crankshaft degrees. 


c ad : y 2 fe ‘ 
In the full-toad range the control collar is 1 =) Nozzlé-needle lift without quiet-idle ~ é 
neores a7 Rerpyaroulc ee: b- 2 = \Nozzle-neddle lift anes. 
This means thot the Uistence (8) is less thon | \ 3 fgets? fuel quantity . 
the distance (6). When the plunger now mov — ee 
in the TOC direction, the annular groove (3) } 


a 


is covered before .the spill section (4) emergesh |. tas og an 

From the control collor (5). In.other, words the } \ ' 2 ‘g OO 

connection between bore (1h) ond: (2). no longer @xists, ond the result is thot the qiet-ldle 

device is ineffective in the full-load ‘Tonge. Of ewe ts Fi ®& 
“y PE \ * : 2 
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New PRODUCT ‘ : - VOT- I -460/5 En. 


* DIS erivitae type fuel-injection pump VE. wF. ot gpl ty 1982 © 
with hydraulic cold-start accelerator (KSB) ae era ae 
ae a ee ; ore G 


© 


Generat. = : 
& 

For a “better cold Start and consequent running- up of the diesel” engine, te isan 

advantage if the. inject ion\ timing point can be advanced. Los 

‘However, this ‘must only be done with a cold engine. \ ae 

The shifting of the injection timing point in the “advanced” direct ion: is car ‘ed 

but ah a hydraulic cold- starteaccelerator (KSB) -. . ee ee: 4 


St ' a 
Censeesetien of the Wales cold- start’ accelerator 5S) with its mth. 


cemponents 
es peel 


pressure regulator oi 
pressure ta inta ining valve. 
expansion element - 
ball valve ° : 
KSB valve © 


Ses 


We it aot " 


: ‘ s a 
The coM-staFt accelerator conta@s two component: groups 
~ wae Bay ae (tl ; 
e Pressure regulator > 


-@ KSB valve 

These are connected with an egectric cable- 
An electrically-heated expafgjon element, is ete in the KSB valve. The 
expansion element, controls the Peeeen Eee : 


Geacnshsberencn 14 surdendenet. 101 Averisting 
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6upply pure rr: timing- -device spring. .1 restriction bare | 

“pressure maintaining: . timings device piston © .2 ring groove | 
valve 4) préssure regulator ' 6.3 cross hole : 
expansion dlement \ : a ; ie eres 


\ 
\s 
\ 
\ 


Method of operation 


ae feos i we ight 3 ‘ 4S 
The supply pump. (yy controlled by the pressure requlator (6), creates 7.) pressur? SS 
dependent on the engin8 spged. gts \ Me a 

_This pressure causes. the timing-dévice piston (5) to press against the timing- 
device soring (4) and the start: a infjedaion 1s adjusted. in accordance with 
tre encine speed.  , io ee : . 


\ ise we . 


during a cold start “the ‘injection tlntho -point 1S roved.. im the, Vadvanced” af 
direction. This move 1's seared “but as, ‘Follows : Hee / 
mt a” tae. la : a 
The viston in the pressure regulator (64 nasa restriction bore (6.1) ions, its 
length. through’ which a certain quantity, ca flow-to the KS@ valve. . ° / 
When the engine 1s cold the pin of% thé of n element (3) is Tifted from She 
~ ball valve ¢2:..qTris Means that thrs gGanti St open the ball valve inf order 
ta flow away. “eo ; vy ae 
Ty ao this the opening pressure of he ball ‘valve must be’ overcome. , /. -19.. 
This additional pressure affects the spring side of ‘the piston “in the: preesure. 
redujator (6), which results. in.a. Correspondingly higker pressure on t 
tuping-Yevice piston and in a certain, mole: in the “advanced” Pa ie 
yr, ° > . ~- D4 el uy 
when thé engine 1s ftarted, thé ere of the Expansion eer. is _puitched 
on att eb same time, - , / a 
; r starting, the enaine has reached Ancutticiet operating temperature. 
tine amie element expands and the. cin opens the ball valve: i 
The pressure on the soring side of the piston in the .oressure reculator drops 
and the advance mevenent ef the ticans device Vs Switche d oft. 


o 
7& - 


s 2 


fs 
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diagram represents the-injection-timing point curve of a 


t 
ump with hydraulic KSB, depenoine on engine speed, for a warm 
cold engine / 


The follows 
injection 
and for 


} 


7 ! : ’ 
a ‘ ASS ; \ canes 
4 ms te on : pa 
= ——— with cot 
engine 
ae 
engine: x 
ee ~ a S 
“1 = timing eS 
; adjustment 
‘2 = engine speed 
2 ee 


Lriyen lane occurs with o cold engine “ahd with thy draul ic KSB as a result 
aot AEE figher eressure on tn timing- device pistons.- 
ere a3 fefy circurt on, the “ae requlator prevents the. engine from working 
itn Yoo edvanced an ianition timing port, even at higher speeds (more noise Ba 
fos and aver a longer oérigd the engine will be thermally- overloaded). . 
afety circuit in-the pressure ‘requlator (6) consists of a ring groove 
fon the cuter: ‘diametér and is Connected to the center bore with cross << 


eolds. There ane cross holes Hee 3) afove. the ring groove “in the pressure ae 
eg eter (S} Arter a cperta ih stroke of the piston (corresponding ‘to a. : 
epteam seedy ine pistun wath | the/ring groove opens the drea above the * 
> 
So ee wehhs, & 4 Bp By "a, Shoe 
“Het 2 suses Ohe bedecpeunc to fal ne <n below thas speed, ‘results an a curve 
satiay te that with @ ware erafine.  - Nos : : - 
i : . é Z ' . ° ° 
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OMISSION OF SUPPLY, PUMP PRESSURE TEST vot 1-460/125 En 
on distributor-type fuel-injection pumps VE..F... : oo a 4.1982 


« 


> 
‘ e 


‘The supply pump pressure "is of “secondary imper tance: when assessing the operation 
ofa VE. oP: distri butor-type fuel -injection- pump.» The fue} delivery-and the 
timjng- dvice travel are the decisive factors and must” lye within the specified 
tolerance. , * 

The checking values ’(values jn parentheses). contained © inait existing test- 
specification sheets under test section 2.2.for the supply pump pressure are thus 

"10 longer valid: : E ‘ 


y 


The’ Getirns of thie a ie pump pressure is, ‘therefore, to. be discontinugd, with 
immediate effect when performing the as- received inspection- EVeLT NEY assessment) 
on aefectrve injection Pumps . — eo 
In the case of warranty inspections in ‘thé after-sales service, atl check meas- 
urements given 1M the test specification Sheet and ‘test jnstruction manua) . are to 
be performed, with the exception of :the above-mentioned supply ‘pump pressure 
checking value, 1n order to jocate the age ee psea ane) defect which led to” 
the. complaint. . 
Cnly this defect should then be stated ‘in athe warranty report. Pa / 
/ e 7 N : ‘ ! 
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in case of inquiries, olease contact ygur local representative. 
a enn 
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CHANGING THE THREAD ON THE GOVERNOR SHAFT 49-46, 58 
Distributor- type fuel- injection pumps VE .. ney: . " VOT-1-460/130 &n 


es, re \- 


- with register diameter 50 mh o- . Tas (4.1983 


. a 
\ : 
As ton FO’ 181 the esa af. the eer governor shaft and the pump Roueanee on al} 


clockwise rotating distributor-type fuel-injection. punts with register diameter 
50 mm was granged from ‘a left-hd 1nd to a right-hand thread. or. 


“The slotted nutiused up-till now on distributor-type fuel-injection pumps is 
replaced by the |hexagon nut 1 468 300 304 and washer 2 916 012 O17. - 


Hexagon nut | | washer. _ pump housing sir: governor shaft | 


a 


allt Zz 
. ii a naa ae 
-* UHH —/— Ah 


RE a 
Gin | Jemoht sheng thread - 


The part number weliehe pump. es us {ng sad of the governor shaft: are to be found 
in the latest serv}ce- parts Jist ° ; she ke 
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ALTERATION TO THE HOUSING ; '40...46, 58 
aS fA ‘ 

COVER DISTRIGUTION-TYPE-FUEL - ‘dere Moa En 

INJECTION . aw pin, 1987 


“ 


PUMP VE..F..90 4604... XN Replaces 9.1985 ed. 


Zs SSEETS ’ e arg a SS 
= | ee 
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In ee case of at} ‘disthibutor- type fuel -injection pumps 
VE. ., the screw threadof the threaded pin in the - 
Rotsite cover is being: cha ged from M6 to Mx). 

a = Previous version 


b = New version eX 


a 


“The previous hous ing covers with g _ ferew ‘thread win no 
longer be able to’ ‘be used as service parts once gtocks--~ 
have been used/up and may no ‘longer. “pe oes for this 
purpose. 7 
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< ae lo - ie 
As a reRUIES the. ‘part numbers oF: the housing covers wilt os 
change as Fol Tows = 2 Ie f'n ; 
- - af as pe 2 Veo Mg eS be iy Seen 8. oxo 


‘ From housing cover. M6: _ S s “te housing cover MBx1 : a ae i Ee 
* 1 465 530 304 ie eels 465: sto S71 
307: Pom agave. ? Sa, BBO" 
.. 310 a « SS 
Joo. ow. ; 1: 595” g OO ae 
; _, 18 4 988 oe 5 FLY 9§39.-- : a 4 
: Mauer” Mcueee = .. 609- | ay sd 
[yas ae cae Joe. @ 
est —~f 3B ow 61 = ey he 
J ".. 370 : eee ae |< a es | e 5, fs 
: .: 399 ae . .. 669° cos 2 
¢ gee -\e 1. 4396 a re Se Te | ae ee Ce a 
_. 445 fo fp on ee ONOT yy  Sighas S ‘ Ae 
.. 483 ee te): ee oe ee 
.. 552 eae hay OP teas Oe ae RE ge 
se = ven SOG 5 Nee a 
2.577 . ; . 490. oe kt ea ee ie 
.. 603 — BO Sg SRD oe ee te Sof & eee 
.. 605. er | i a 
.. 65 t > ERO a ee Plaka Ne Pp See? 
qd. .. 617 eee .. 442 re Qi Vee. See 
Paces . .. 624 aan De a a 7 390... : - - seat 


-_ . ? ane 
When the new housing cover version is used, the part *o- 7. ve Too (Esa iey. Se 
‘number of the threaded pin von adjusting the full? load oe i 1, en YS 
“ |- delivery. -changes from ae % oy! al mes 


- (M 6) 1 463 526 339, 345. to (MBx1) 1 463 402 330 ie ee e 
~ P(e BS. 383, 385 4 to GMBXTD me 334 ae oe es 


: a 


a ee aad =" The M6 threaded bolts used up to. date wilt stint retain : 
: ee ts their varias as service parts.’ : an® 
ae = ce YE fo , of es (ee < 
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1 = Plug : 

2 = Riveted-on plate 

To prevent wear at the contact point between plug 
(governor sleeve) and starting lever, a harder 
material (DMO 5) is being used. 

This pecs the sblug monet into the starting lever. 
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: ee , 
Starting “levers: and ae made of. aterial DMO 5 can pie 
be identified by the following features: ees 
~~ Sleeve plug with grooves {see picture, arrow) 
coe - Starting lever with. riveted- -on Plate A E 
If repairing, under” no circumstances insta] ahard 
~ plug made of DMO 5 material-with-a soft starting lever 
_(without riveted-on nuplste) or vice versa. : 
_ 40 ware ee 7 
es me 7 ; os < . 6 
ry ca ce se Ae : : 
- Poke Vs ; > : 
i = . . | 
a fae ie = é= : 
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DISTRIBUTOR-TYPE FUEL-INJECTION , ase 2.1986 


- PUMPS FOR IHC 


Q 
- a = Previous version b = New version © i . 
_ On distributor-type injection pumps VE...F.. for IHC, . 
_ the shape of the fuel inlet in the pump housing (Niere} 
has been modified as of FD 448 (see picture). 
This modification also'calls for a modification to the 
- supply pump and the support ring. ~ : . 
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If, when repairing, a pump hous ing of the- new / version 
is.used, it is necessary also to use the support ring 
(Item 9) and the supply-pump service-parts group 
mee 801 7) se comeing to the latest service-parts 
list 

Use of the previous versions of support ring and 
supply pump eae in no pump interior PRES eUne es 
building up. 


ry 
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VE FUEL INJECTION PUMP 0 460-494 07 444 VOT~1-460/138 En 
IN OPEL KADETT/ASCONA-DIESEL 9.4984 
Load- dependent injection timing ( ee ‘ 


no fonger fitted ao | oer 


are from FO 349 (September 83}, the load-dependent 
‘injection timing (LFB) is no longer fitted :to. the VE 
distributor fuel-injection pimps 
~ 0 460 494 071 VE 4/9 F 2300 R°82), 
‘0 460 494 114 [VE 4/9 F 2300 R 82- f) 


o) ‘ ; 
VE distributor injection pumps which are fitted with 
load-dependent injection timjng can be recognized due .to 
the following features: e 
ts Py 4 ‘é . 
- Hole bored through the govdrnor shdft and the collar. 


- A second ball is fitted’ in} the pump housing at both 

.- the governor shaft in addition to the ball fitted on 
the pide of- the pump at th fuel. inlet. _. 
: . eee | i, 

- Rotational spee specificab he adjus ! nto 
load ‘dependent injection timi re included 4n the” 
Best spec shee pant 1p) Pile 4 


with VE distributor] pumps 
t Ingece on LiMuage 


n November 83), the VE 

i wi fitted 
a ball at both: the 
ps are not fitted pit 

ing as of FD aye 
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Thesé pumps are identified: by means of a bJue’ ‘ paint 
marking in the vicinity of the-batt sae: ove the 
governor “shaft. 


As of FO 362 (December 83), both the pt ah blue | 
paint marking are omitted. . SG . 


Those VE distributor pumps on which: the’ load- Saupandent.. 
injection timing is removed during the ¢ course of repair, 
are also to be identified by a blue!paint marking in the 
vicinity of the ball above the governor shaft: 


amended accordingly. 


The test specs and the service part. 4 i will be 


=” 
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DISTRIBUTOR-TYPE FUEL-INSECTICN PUMP. VOT -1~460/139 En 
0-460 414 014 (VE4/11F1200R94- 2) ° 11.1984 
in Steyer tractor 


The Steyer tractor model 8075 with engine 
WO. 411245/3,451/47 kW is equipped with the feboves 
mentioned fuel- injection pump. : 
Some of these VE distributor-type agestion pumps have 

‘a hydraulic head with delivery valves which do not 
correspond to: the status of the service- parts list. 

ff The part numbers which differ from the. service-pafts 
Vist are as follows: bas “ 
. < = aw 


Designation ae ~ Part Now 


Hydraulic head (Item 50) = 1 468 334 401 
Delivery valve (Item 55) 1 468 522 001 


The VE distributor-type pumps in question. can be 
recognized by the FO (FD 441) as well as by the letten 
A on the fastening flange of the pump housing.*?. - 


When repairing, it is necessary either to change 

., delivery valves and hydraulic head together and to 
replace them by the service parts given in the service- 
parts list, or, since-the use of the service parts . 7 
which differ from the service-parts list does not, 
result in any adverse effect on the VE distributér- 
type. pump, to use the ,above-mentioned servite parts 
“which differ from. as parts list. 
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When setting this VE distributor-type injection pump, 


however, it is then necessary to perform the following 
eed which differ from the test- Beene 


sheet: ' 


5 


og 
: Prestroke. setting 
2 Test specifications, 


‘ ’ 


All other denkangs-are 


wjth the data given—in 
t : . ! 
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0.5 m . 
500 min7!; 8 
57 35-60.5 cm? /1000 
- Jifgs - 
"Gs. 6- 62. ay cm? /1000 
ats 


Sec. ee ¢ 
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to be sactanned.4 jn accordance 
the test-specification sheet., 
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DISTRIBUTOR-TYPE FUEL-INJECTION PUMPS = VOT-1-4 80136 En 
WITH LEAKING CONTROL-LEVER BEARING IN, 4 5 y9g4 
MAN COMMERCIAL VEHICLES , tie . 


| eB 
In MAN commercial vehicle engines D 0226 MKF/170 with 
distributor-type fuel-injection pump 0 460 426 028, 
VE 6/12 F 1400 R 120 with manifold-pressure compensator 
Jit is possible in some cases that after a showt Opera- 
“ting time the bearing bushing on the control-lever - 


shaft witl become worn and begin to leak. 


BOSC 


In the event of failure during the ee eriod the: 
distributor-type injection pump must be converted to 

the lagest version with extended bearing bushing. 

Since the conversion also requires MAN parts jt is 
necessary to obtain the complete conversion kit from 
your nearest MAN agent.. Therefore, please contact your 
agen€ and: ask him to maintain sufficient stocks: ‘of the . 
fol lowing. parts set: ‘, . 


Bosch distributor-type pump MAN parts: set. 


t 


0 460426 028 B1.11102-60 12 


4 
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he cofivers ion as well as the costs for setting should 
e han#iled with warranty report G21 stating the defect 
Cnoebe 35 and referring to this Service Bulletin. 

For this work we will reimburse you max. “15 nore units. 


After expiration of the warranty period the conversion 

ig to be carried out subject to payment. 

After conversion the MAN customer number on, the name- 
‘plate of the pump must be changed; there is no change 
/ to the Bosch part pumibers 4 
"MAN cust. . . MAN cust. no. . Bosch part number 
Old . New 7 - ; : 

-- 7835 = 7516 5, 0 460 426 028. 
rf ° : Ny 


Py xe. ! 
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As of FD 441 (Jan. 1984) the modifications are in-. 
¢ conporoted in series prod 


joule: 


=/ 
s ur J 
ne 


Lid rt 


iid ihhhd. 
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EN 


67/65 


O-ring | " 220 = Cyl. helical coiled 
Manifold- pressure Spring ' 
compensator. . | 289 = Contro) tever 

Seal ring — 290 = Plain washer 
Control nade, > 291 = Spring lock washer 
Shim. . 8 292 = Mrcre-encapeulated 
Contro] lever’ screw. 

Spring lock .- 325 = Spring seat (new) 
washers J, °° 329-8 ote seat 

Hexagon nut 


New control-lever bearing with nded bearing bushin 


ee LD 


Please direct questions and comments comternin bth 
contents to our euthorized representative in y ur 


country. “ 
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DISTRIBUTOR-TYPE INJECTION PUMP 07460 426 p32. - VOT-1-460/134 En 
VE6/12 F 1400°R.132 FOR MAN COMMERCIAL. VEHICLES = - 4.1984 | 


12.192 F.. and 14.192 F.. 
_ WITH DIRECT-INJECTION ENGINE D 0226 MK 


’ The above-mentioned vehicles oh direct- injection engines have a ee output 
of 141 kW (192 HP-DIN). -The fuel isSinjected at a pressure of 200 bar. 


This places extremely heavy demands on the distributor- -type injection pump and 
therefore necessitates for the weet time ae use of extremely strong'materials 


for the drive parts. 2% = , f 
, So, Ses 
The slotted washer, bearing pin and rollers are made from a special, high- ‘ 
* s §trength steel (DMO 5). ‘ —~F., we 1 


4 


Drive shaft, cam roller ring and cam plate are uprated and have undergone special 
hardness treatment. 
To Me out any confusion with serwice parts of similar appearance, these parts 
are identified with "DE" (standing for direct injection) and the peas 3 digits: 
: of the part number. 


In case of repair, use ae the parts listed on the microfiche and: ident if fed. 
_with DE, since otherwise the distributor-type injection pump wilt fata after a 
short period in service. 


Example: i” eee 
Cam plate: 


md, 
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0 e098 138 tn FUEL-INJECTION PUMP VDT-1-460/142 En 
0 460 494 138 installed fn turbo diesel “4 1985 - 
WWiGolf, Jetta; Audi 80 : ied 

In erchangeable Giety bute rem Pe fuel- inject ion pump - 


\ 


The above-mentioned vehicles with distributor-type fuel- 
_ injection pump 0 450 494 138 (VE 4/9 F 2250 R 149) ds of 

FD 451 (Nov, 84) have in.some ¢ases been equipped with 

the interchangeable distributor-type pump 0 460 494 134° 

(VE 4/9 F 2250 R 134-1). 

Version ... 134 canbe identified by the stop lever and 

the 2- -spring system on the control: lever. \ 
The nameplate of pump .. 0 460 494 134“has the samaotake 
Of pump'.. 0 460 494 138 bonded over it. These pumps have - 
he serial numbers 00001 to 01800. 


he setting of such ‘distributor- -type etn on 
he injection-pump test bench must, therefore, 
ormed as for pump .. 0 460 494 134. 


ikewise, the service- "parts list for pump vers ion 0 \460 
° 494 134 is valid. 


There is no change in: the injection timing (0. 0 mn 
0.02 mm stroke ABDC). 
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New Product 


OUSTRIBUTOR-TYPE FUEL-INJECTION PUMP WITH =~ VDT-1-4860/6 En 
EXTERNAL MANIFOLD-PRESSURE COMPENSATOR 
(VE..R.170) installed in VW type II 


10.85 


turbo diesel (01.85 +) 
4s 


Due to thé installation position. of the engine’ in tha 
turbo diese] vehicle, it has been necessary to chang 
_ the overall height of.a hitherto .known. distributor-type 
fuel-injection pump with manifold-pressure compensator 
so that the overall height of the engine'is the same'as 
that of the previous naturally-aspirated diesel engine. - 
This has been achieved by lateral mounting of the mani- 
he foldrpressure compensator on the distributor-type pump 
“" while retaining the installation position on the engine. 
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f-exterhal manifold-pressure compensator, 


Design o 


a 
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- Design of external manifold-pressure compensator 
(continued ) 


4 


Full-load charge-air-pressure 7 = Hexagon screw 
stop 5 


5 = Manifold-pressure compensator. 8 = Inducted-quant t- 
_ contro] lever ( . : ty stop 3 
6 = Manifold-pressume compensator - 9 = Intermediate ‘ ? 


central lever charge-air  * 
pressure stop 


Note: 


Do not loosen hexagon screw of control lever/central — 
lever while distributor-type pump is mounted .on engine 
. . Since, otherwise, it will be necessary to reset the + 
aoe control lever and central lever with respect to each 
~ other on the injection-pump test bench. — 


- . 
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Guide pin 2 
elugin bolt a 


Control lever - 
Stop housing / 


a 
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MN 
Funct ional description he 


The manifold-pressure compenintor (snerord capsule) is 
screwed onto the hydraul ic head by means of a support 
»bracket. °~ \ 

By means of 2 connect ing rodj tlhe aneroid/ cagsule is. 
connected to the stop housing and, depending on the 
charge-air. pressure, forces the, manifold-pressure- comp- 
ensator control lever in the direction of the full-load 
‘charge-air-pressure stop. This rotary motion is trans- 
mitted to the eccentric Sliding ‘bolt in the stop , 
housing. 

A guide pin that engages the’ sliding bolt, thus acts 
axially on the control lever, ee the full- dad 
delivery. 
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INSTALLATION INSTRUCTIONS” © y 
INSTRUCTIONS DE MONTAGE = 7 
“INDICACIONES PARA: EL MONTAJE 


Distributor Fuel Injection Pump 
_ Pompe Distributrice . 
, Bomba de Inyeccion Distribuidora 
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1. attation and adjustment of the injection pump . 
. 1.1 By using a dial indicator ‘ oe yo 
_ (This, method is generally used in experimental work) | we ee cae 
1.2 By using a mark on the flaige of the’ pump housing 
. - ft i, ), 
1.3 By using an adjustment pointer and a mark on the se eam 
— 2 . 2 a ; CD) be 4 oe ae ' 
_2. Venting the injection system ” : lene er ee , eee 
, : ri F ie y* Gas ; 5 i eat 4 
: ri Se ". a a hy : . . <. : , : 
: SOMMAIRE ‘ 
, me ; ts axe yee 
; 3 A“ : St 2 4 Anas ee 
lL. Montage etcalage de la pees a in| jection pte 2 Ee ee ; ’ 


1.1 Calage avec |’ utilisation d’ un.comparateur (cette méthode ést eS 
pondérante aux ateliers d’ étude) : - 


e 


S 1.2 Calage avec |’ utjlisation a’ un repere, wrait gr avé) sur ae flasque® 
du Corps de pampe : ; wet 


1.3 Calage avec l'utilisation d’ un: index de réglage et a un repere : sur 


la came 
bh Og 2 v ; 
2. Purge i sie de 1’ installation d’ injection a oe ‘ 
‘ ; : : -, 
7 : 
an a CONTENIDO~ 


1. Montaje y ajuste de la bomba de. inyecoién . : & 


co x . 
Bw ie Montaje usAndo un microémetro de esfera ; : e 
\. bte método se usa principalmente en experiencias) . soo ; 
: > i ye — 
1. ontaje basAndose en una marca (trazo) en ta brida del carter _ 
dela boraba ra _ Hes ae 


; ; 1.3 Montaje usando un {ndjce de ajuste y una marca en el disco de levas 
“2. Purga del aire de la instalaci6én de inyecci6n : 


< 


A 
1. 1 "Dial-indicator method" 


1.1.1 Preparing the injection pump (Fig, a) 


Remove the central screw plug. 
(vent screw) fram the distributor 
head. The distributor grodve on 

the plunger is now visible and must’ 
be set in the direction of the 
"delivery! outlet: 


Install the dial ggdicator holder 

1 688 130 044 GRFEP 466) with 

gasket in-prree of.the central screwe 

plug. Fit'dial jndicator 1 ‘687 233 011 

(EFAW 7) and in BDC position of the 
» face cam: ‘preload approx. 5 mm 

(0. 197 in,) and set it to zero. 


' Rotate the drive shaft in the direction 
of rotation until the dial indicator 
shows the reading given on the 
relevant pump Test Sheet for 
(Position! for beginning of delivery 
at: plunger ‘stroke . . mm) 


Lock the’ drive shaft in position with 
lock screw 1 683 453 001 (EFSR24 Y 

. B43 2). For this purpose, a bore is 
provided, on the flange between the 
tubing connections. 


1.1.2 Preparing the engime 


Set the engine to the delivery timing 
mark provided by the manufacturer, 


1.1.3 Installati n of the pump (Fig. 2) 


. Locate and Yasten the pump. Pay @ 
attention tha\the pump is fixed 
centrally in its long flange slots.. 
Remove the lock screw and re-. 
inatall the plug. 

‘Then correct 
(Position for beginning of delivery at 
plunger stroke ... mm) 


setting and secure the pump. Remove 
the dial indicator holder and re- 
install the plug. 


? 


NB. If the pufnp has to be installed . 
without using the lock screw, , 
o allowance must be made for a 


~ matching drift angle on the engine =_ ¢ 
(see 1.1,2)¢° 


1.2 "Markin method" ; : 
1.2.1 Preparing the injegyjon P pump... ao 


(Fig. 3) . PAs ‘@ 


e Cae : \ 


(vent screw) frot 
head. The distributo ooveon, + 

the plunger is‘now visible and must- | 
be set in the direction of the l 
"delivery" eu 


= Install the aa indicator noldee 
1 688 130°044 (EFEP 466) with 
gasket ‘in place of the central screw 
plug. Fit dial indicator 1 687 233 011 
(EFAW 7) and in BDC position of the | ‘ 

/’ face cam preload approx. 5mm, * 

7. (0.197 in.) and set it to zero. 


> Se . we ’ - Rotate the drive shaft in the direction 
; of rotation until the dial indjator 
Ca : shows the reading given on the 
oe relewant' pump Test Shey for 


ae 5 3 - (Marking for beginning/of delivery 
ee” i at plunger stroké .../mm and... 
us , . angle on the marking device) 


5 ra - ar Lock the drive shAft in position with. 
“, ar t lock screw 1 683 453 001 (EFSR 24 a 


3 Z), For this purpose, a bore is. 
£ pe ; i provided on the flange between the 
_ ; yh ; ‘ tubing connections. 


’ Set aecne device EFEP 464 to the 
. angle specified on the Test Sheet, 
» fasten it on the drive shaft and mark | 
i the flange. Thereafter, remove the ’ 
marking device, dial indicator holder @ 
and’ ‘lock screw and re-install 
plugs. 


a 


a 


1.2.2 Preparing the engule 


A."missing- tooth" pinion is used to ° 
couple the engine with the injection 
pump. In this ‘case, the engine 
amanufacturer has made a mark 
(Beginning of delivery) on the : 


a ee mounting flangé for the Anjection 
Fig. 4 & hage - EBPARE * » oa 
: . # t. 2.3 Insfallation of the pump (Fig. 4) M a 
8 s wo ‘ at ete 
- Insert the injection pump and twist” : 
Bay I e .. it until the marks coincide. Fasten 
+ . . e 
\ We ° the pump.* 
iy : : 
\ é . ) 
\ , = : : ° 
P : 


4 


.3 "Pointer method" 
he 5 i z 
. 3.1. Preparing the injection pump * 
(Fig. 5) & 


Remove the central screw plug 
(vent screw) from the distributor’ 
| fhead, The distributor groove on the’ 
Po eee 
; plunger is now vigible“and must be~*\ 
‘ _{ set in the direction of the ues 
aa i 


es Algo 


om 


Install the dial indisaror holder » 
§88 130 044 (EFEP 466) with 
asket in plage Bethe. sentral a 


lug. Fit dial indicator #587 0ll 
- (EFAW 7) and iff BDC sition of* 
ithe faceccam Pr eload approx. “mm 
(0. 197 in. ) ang’ set it td ero. 


: §Rotate the dvivd ahalt” the 
“direction of ' rotation until the dial * 
Andicator, shows the reading given 
on the rdlevant pump Test Sheet for 


(Pointer setting for beginning of 
delivery at plunger stroke ... mm) 


Lock the drive shaft $0 position with 

lock screw 1 683 453 001 (EFSR 24 

Y3Z). For this purpose, a bore is 

provided on the flange between the 
ing connections. = 


Set the adjustment pointer on the 2 
roller ring to coincide with the mark 
on the face cam. Remove the dial 
indicator holder and re- instal] the 
plug. _ ‘ 

N. B. : There may’be 2 marks on - 
the face cam, the one marked "L" 
being for a counter-clockwise 
rotating pump. 


Preparing the engine 


Set the engine to thé timing mark 
(Beginning of delivery) ptovi ed by 
the crane eet 


Installation of the P p 5 ig. 6 


Insert the injection pump and fasten 
it. Pay attention that fhe pump |i 
fixed centrally in tbe long flangp 
slots.” Remove thé lock: ‘SCTeW an 
re- -install the plug. 


| 
fe 
I 


1. 


3 


6: 


"Méthode de 1° index" 


« "débite". 


‘ . 


Préparation de a pompe d’ anjection: 
(Fig. Sagal 


i 


Démontter le boughon central 

d obturation (vis de purge) sur le corps 

- distributeur. Amener ja rainure ; 
distributrice du piston (qui est maintenant 


visible) dans le sens de as sortie qui 
7 2 


Mortter le support de comparateur 
> 1 688 130 044 (EFEP 466) avec son joint 


“a la place du bouchon central] d’ obturation. 


Monter le comparateur 1 687 233.011 °° 
(EFAW 7), puis tors que la came se 
trouve au paint mort ba’s. et pour une 
compression de 5 mm. le positionner sur 
"2éro". 


Faire tourner |’ axe d' entrdiImement dans 
son sens de rotation jusqu’ace que 
1 aiguille atteigne la cote prescrite 


indiquée dans la feuille de valeurs 


d’essai correspondant.a la pommpe a 
contréler. 


Py 


\ _{position du commencement de débit a 
i I’ index pour une course de piston de 


i? 


. Mmm). 


to 


Maintenir fermement 1) axe d' entrdine- 


’ ment dans cette position a l'aide de la 


vis 1 683 453 001 (EPSR 24Y32Z). Pour 


“cela il est prévu sur le flasque-entre les 


raccords, un trou correspondant. 


~ 


ed ae 
Faire coincider 1’ index de régfagé monté- 


sup, la bague de roulement avec le repere 


ry 


du disque a came. Rétirer le support de ©: 


comparateur et obturer le trou. 


Remarque: U1 peut + avoir 2 repéres sur 
le disque 4 came. dont l un désigné par 


- "ZL" est prévu pour une EDO rotation a 


Bauch: 


1.3.2 Préparation du moteur 


1.3.3 Montage de la pompe (Fig. 6) 


a See eo ; 
Régler le moteur au repére commence- 


ment d injection (FB) gravé par le 
constructeur. : 


< 


is 


Introduire la pompe et la fixer. Veiller 
ace que les boutornniéres du flasque se . 


om e 
trouvent en position movenne. Démonter 


la vis de blocage et obturer le trou. . 


Teds 2 


se 


IMetodo del indice" 


oo 


(1.3.1 Crane prev ias en ia: bomba de | 


ae 


” ny 


y cerrar el or ificio. 


-existir dos, marcas ,/de las cuales la. 


< 


inyeocion Wigy 5) 7 ; oie 


— 


ree el tornillo de cierre central 


' (ornillo de‘purga del aire) del cuerpo del 
- distripuidor, Colocar la ranura de 


distribudion} (ahora visible), del pistén, 
ep direccién de la salida que ‘demande 
sumministro'.) 


Montar el ead micr6metro 

1 688 130 044 (EFEP 466) con su junta/en 
lugar del tornillo de clierre central. Célocar 
‘el micrometro de esfera 1 687 233 0 

(EFAW 7) yen él: punto muerto inferjor 
ponerlo a "cero", con una tension previa 
“de unos 5 mm. ies 


Girar el eje de a¢cionamiento ep 
de flincionamienta; hasta ee el 


Hoyas de ensayo pata la bomba 


-(Indicacion ‘del indi¢e de coat nzo/del ° 
suministro para una, carrera del diston 
; my \ 


Sujetar’ el bejelde acclonami to con el -tornillo 
de bloqueo 1 683 433\001 (EFSR 24 Y 3 Z) en 
esta posicion, para lo que existe el corres- 
pondiente orificio en lp-Dviida, entre los. 
racores de conexion. \, 


Hacer: coincidir el {adi c de ajuste del 


. anijlo de rodilios’ con ld marca del disco de ; 


~ levas. Retirar el sopotte del micrometro 


» 


x : 
] ‘discode levas puedén 


Observaci6n: Sobre 
sta prev teers bor - 
erdak, AP eh i 


designada con "L" 
bas que giran a iz 


1.3.2 Oferaciones prdvias:en elfmotor 


1.3.3 Montaje de Ja bomba (Fig. 8} 


“a 


\ 

\ 

\ 
\ 


_ Presentar/la bomba y fijarla; Ep esta 
operaci6n tener cuidado que los taladros 
yasgados’ de la brida queden gentrddos 
Retirar e] tornillo de Bloguee. \ re 
e] orihieio. WA 


r i i 


7 ee 
Thereaftef correct the adjustment 
tthe adjustment pointer must 

.  coungide: with the corresponding 


the: pump. Close ue nee Sh 
bole. 


N.B. If the pump has. to be ins 
ed without using the lock screw. 
*allowancé’ must, 

matching | drift 

‘(see 1. 3. 2) 


the injection svstem 


2.1 After the pump is installed, fill it with 
filtered fuel.- VF Ae ot 


2.2 Vent the fine filtdr at the vent screw ~ 
until bubble-free/ fuel leaks out. 
.3 Vent the pump af the vent screw gn the 
inlet to the distfibutor head until . 
“ bubble-free fuel leaks one, 


2.4 Vent the pressure ehamber- “in the-* - 
distributor head at the vent, screw 
(central screw plug) unt il bubble - -free 
fuel leaks out. 


| 
’N. B. After the installation steps, it 
may happen that the pump Is set ona 
delivery stroke and there is no 
’ Connection betw een the suction ghambe 
and the pressure chamber; therefore /- 
- no fuel can leak through the vent screw. 
' In this case, the pump has to be © iy 
_rotated-a little farther. | v 


When tightening ‘the vent scre Moeiiasl 
scre® plug}, pay attention t t the 
‘gasket fits perfectly on the “distributor 
head and that the vent screw is 
tightened with a torque of 4. 
_ kgm (32.5 - 39. 8 ft. Ib. ). 
* ae 
Connect up the high- pressure lines”, ™ 
,according to the injection sequence. a. 
is” recommended that they are tighteneds_ 
only on the pump at first and that the - 
enginesis When cranked over to fill them. 


Thereafter connect up.shé — aes 
) 


Raden Bree" Grey aka Sares Sen ce Automat ve Eauiprent 
Noatis Be Camm un aled in any hed Gary 
: £ 


. *{ 
yo : 
. ' 40,..46, 58 > = 
RSV GOVERNOR ” -~  YOT-1=4207120 En - 
| “ oe 
foe ie 
Instructiéns’ for assembly and 
- testing the stabilizer 
‘ - / ya 
4 
: -7. 
”) x: 
~S \ 
x 
2 & \ 
“4 
\ 
\ 
_ , 
i 
os \ 
4 we ce 's a 
LILES ~~ 
oe 1 = Lock nut 12 = Bolt a 
2 = Stabilizer Mbusing” 13 = Screw re i 
a 3 = Stabiljzer piston plug Cas v8 
Ped 4 = Bolt . 14 = Seal -ring’ a , 
5 = Screw/plug .: 15 = Fastening _ ey 
6 = Seal ring . aaa screw re 
a 1 = Stabilizer -spring 16 -= Seal ring zs aa, 
be 8 = O-ring V7 = Lock nut , : . 
=: 9 = Gasket 18 = Throttle : 7 
10 =' Partioning plate screw ° yee ; : 
‘T) = Threaded. bushing 19 = Cap: nut Ps a & a 
ae ; 20 = Guide bushing a a ay, 
a = Extension ~ Al 
© Pm tt 7 
: eee 
TECHNICAL BULLETIN™ J io} 
ae fos : 
4 . . 7 yey 
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Assembly | i 

Requirement: LZ . ; 
“Complete fuel-injectidbn pump assembly without built-on® 
stabilizer is clamped on to the fuel- “injection pump test - 
bench andi the sleeve position: of the governor is cars y ’ 
Amicrocard SIS-W-420/310, coordinate (4). © - - - vas 
Put ‘the chreaded? bushing (Item 1), bolt {atten 12y, 
spring (Item 7) and lock, nut. (Item 1) together to’ form 
an assembly and screw into the. threaded bore in the 
governor -tensioning lever, in which the torque-controt 
spring, retainer usually sits. Make sure that the Jugs 
of the stabilizer spring are precisely aligned along the 
longitudinal axis of the tensionifig lever. The 
extensioh *a° of the screwed-in threaded bushing is 
7.0...8. 0 mm. For screwing in and tightening the whole 
assembly), use socket wrench KDEP 2966 with modification 
(see illustration) and tighten lock nut to. 30.-..35 Nm. 


After testing the spring attachment for freedom of 

“movement, apply a thi coating of lubricating oi} to the 
stabilizer pistom (Item 3) and lock into spring lugs” °* 
with bolt (Item 4) (spring lug must latch into bolt 
groove). Check stabilizer piston. for freedom of . 


= movement and level position. ee 
__— 


‘Lie the partitioning plate” “(Ttem 1’O) and gasket (Item >) 
onto the sealing surface of the governor cover= . 


Thinly apply oi] -tallow miners: 5 963 340 110° to O- hia 
(Item 8) and pult onto guide bearing (Item 20). 


Fit $tabilizer housing (Item 2) and tighten onto | 
governor housing with fastening screws (Item 15). 
Specified vee torque = 6...8 Nm. 


> 


\ testing 


ae remaving the cap aut Cite 19), open the throttle 
sfrew {Item 18) by approx. 4...5 rotations: --Remove. ____. 
crew plug. (Item 13). ‘Screw the tailpiece ofthe test’ 

chose KOEP 1618 into the threaded hore. The hose must be 
laid vertically. : a3 


- 


Fil) up the governor with ‘iscseattne oi) until the of] 


Tevel is visible at the Pr anserent test hose KOEP 1618. 


an 
Set the control lever” to max imum deflect ton-and fix in 


this. Pasion: : Te 


‘Switch .on the test benth and drive the fuel-injection 
pump assembly at the specified: speed for setting. the 


“full-load cerery: ; ia nape 


Increase speed until] the governor has completed 

- regulation and reduce speed again down to initial - - 
speed. Repeat this.procedure (increasing and decreasing 
the speed) four to five times. rs! 


yd 


On increasing the speed, the of} level in the test hose 
KOEP 1618 must rise each time and drop correspondingly 
on decreas iny the speed. 

If this is not the case, check whether the stabi tixer 
Ris ton (Item 3) ‘has freecom of movement or whether. the , 
Atting of the throttle screw (Item 18) is correct and, 

Ray: put these right. - 
: 
\, ec easeuna tec nw aRe: ‘operation of the 
stabili2er;. shut down the test bench. gflose the 
throttle Nyrew-as_far.as it wil) go and tighten the lock 
nut (Item FY. Position the seal ring (Item 1) and 
tighten the cup nut ECR 19). 


“unscrew: the aN ose. -KOEP 1618 from the stabitizer 
. housing and screw ‘the screw plug with seal ring (Items, 
ad 13 and ”) ‘into Beam diee housing and PIGnEens 


ihe oe 
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VE PUMP _ —_ Wentity  -. . ypT-1-460/146 En 


: . : an eee hase 

- Assembling the distributor a3 > y Toy 11.1986 
oe 1 ee Ve ey, 

head 


In the case of distributor-type fuel-injection pumps 

_ installed in vehicles with direct-injection engines, the 
plunger return spring assembly is positioned) in series 
production at the TOC of the distributor Plunger with a~ 
specific force. BY 


‘These pump versions are, therefore, -recognizab fo that 
the designation Koz is used in the rejevant tes . 
specification sheet instead of. the: Ke: adjustiént 


dimension. 


TECHNICAL BULLETIN 


SS 


DQ 


LM 


Plunger return spring assembly 
Shim rings es ; be 


The adjustment method with Ke dimension cannot be 
applied with these-pump versions. 


- When repairing, make absolutely certain that the shim . 


rings removed from beneath the spring seat when 
disassembling are reinstalled in-the same quantity and 


with the same thickness. . 
- a he 
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. Register - 40....46, 58 
‘ c ry File ¥ ‘?- Se 
OISTRIB.-TYPE FUEL-INJ. PUMP  ‘'dentty VOT-I-460/147 En 
R 162-1. So oe : 
for Peugeot 309 0 and Citroen BX ; 12.1986 
with XUD 9 engfne | : : 


qa 
. 


“Insuffacient load pick-up at idle 


. 


Nr. 0 460 494 195 


VE R 162-1 © 


> Type 518 


ge ES 


961 648 C123456 : 


A 8B. 


A = Works code no. B = Date of ‘manufacture (FO) 
C. =. Seria) number 2 : 


With this vehicle, it may come about in -isolated cases 
that load pick-up is insufficient at idle. This 
expresses itself through an excessive. drop in idle 
speed, e.g., when electrical consuming devices are 
switched on. . Bea 
The éngine *shakes* and the vibrations are clearly 
noticeable in the passenger. compartment. The same 
effect can arise on sudden release of the accelerator. 


] TECHNICAL BULLETIN - =a2> 


J10 


The cause of this,is a defective idle spring. in the 
distributor-type fuel- -injection pump VE.. 4/9 F 2300 R 
162-1 (0°460 494 195). However, this fault can arise 
only in fuet= -injection pumps with the works code no. 961 
and ‘which are: -stamped with the dates of manufacture 647. 
Os 1986) up to a (9. 1986) (see figure). 


The service-parts list of the VE.. R 162-1 is being 

_ prepared. ° a . 4 

However, the position of this idle spring may be taken 
also from the service-parts list for the VE.. R 162 

(0 460 494 153). . 


The complaint can_be eliminated by exchange of the idle 
spring 1,464 650 413, item 299 of the service- parts list. 
Please order the correct spring under the same part 
number in the usual way immediately. 

To exchange the idle spring, the fuel-injection pump 
must be removed. After exchange, the pump must be 
tested on the pump test bench in accordance with the 
provisional test specifications contained-An this ‘ 
Technical Bulletin. Once the final test specifications 
have been published, these test specifications will be 


invalid and will be replaced by the test BPECTNe aT AGns a, 


published in the WP microcards. : - 


Fuel-injection pumps which have bean repaired jn an 


After-Sales Service workshop in the manner “described 


above must.be marked with a ellow. dot (€.g. sealing 
wax) on the controdl lever. . e : 


2] TECHNICAL BULLETIN es eos 


° 


4 2 _ 


Rie) 


ry 
° 


mere | the warranty period, we will refund you the 
following) for this work: 


* 25 WU4for instal lation/removal 
* § WU for repair 
* 8 WU For testing the fuel- sinjéction pump 


Please deak with warranty cases in the usual way with 
this Technical Bulletin. €nter the special 


48 in the warranty-claim form. - 
Dee Rus ieaniece ion: pumps which have the above-stated works 
bliss code no. dates of manufacture, but also have a white 
we dot on the cpntrol: lever have already been equipped at 
the works with the correct idle spring and do not need. 
rattention. he complaint has other causes _which must be ; 
determined. ~ ae aac oy ; ar 
7) 
Me 
a ee 
y 
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© TestSpecifications 46 <i 
| Distributor-type | | WeP 001/4 PEU 1,9 4 ae 
Fuel-injection Pumps _ | - Edition is 


ge 


OUP R 162- ° : 
. 460 494 195 _ONEnOe temperature. is C ae 309 D 
OHK: 1 688 901 022 ‘engine *UD 9 
Fuel injection test tubing 1 680 750 073 6x2x450 mm 
All lest spechcatrons Bre valid offy for Bosch fuel injection Pumo Test Benches end Testers * Test Instructions and Test Equipment 
Pre -airone tetiag : mm 2 : ‘ soe VDT-W 460/ 


[1. Settings 


\ 
1.1 Timm device travet 


3,2-3,6 
3,9-4,5. 


mmr 


12 Supply pump pressure ber (kgf/cm?) 
j 13 Fultoed aetvery win ——— 
change av pressure 
Fulldoad delivery without 
charge au pressure > 
1 4 Idle fegulation 


. om /1000 strokes 
25762305: sees 
2,5-3,5 
200-26 ,0 


£709/1000 strokes 


1S Full speed regulation = cm?/10N0 strokes 


L6Slet > min. 44,0 cm%/1000 strokes’ 


| 1? Load Dependent porl clasing 
\ 


2. Test Specifications chechung values in brackets ( 2 7 4 
2 1 Terming device _ [f © 6evimun 700 1250 2000 
. tt | 0,2-1,0(0-1,3) | (2,7-4,1) 7,5-8,3(7,2-8,6) 


2 2 Supply pump n= revieryn : 700 » 2000 
| bar(kgtem) sp 2,352,90  .-- - §,9-6,5 


Ovetiow dolvery N= fevimmin a 700 - 2300 
cos ” ay -83(26- 98} §5-138(40-153) 
J __. -~ — : . - 
> 23 Fel denvenes F + 3. Dimensions 
tee , a end sajatrneni . bs 
Speed control tever Rot speed | Fuel delvery ' Charge a press Oemgnatvon mn 
pia poem 4 tevimin cn?/1000 strokes 5 ber (ugt/cm?) 7 oe 
End stop 2650 max. 7,0 
| "| 2600 11,5-17,5 (10,5-18,5) eas @ 
2400 (19 ,0+27,0) 5,7-6,0 
‘ , 2250 31,0-33,0 (29,8-34,2) a 
2000 - | 31,5-33,5 (30,3-34,7) parla a 
| 1250 .- (27,8~32,2) 3,0 
700 29,5-32,5' (28,0534 ,0) . . 
—_—_—— ee ee . v 
switch oft 17,0+19,0 
| | | 11,5514,9 
Idle stop Otservetions ' 
375 B | 8,5-10,5- (5,5-13,5) : 
, , )Residual delivery 
7 470 € 8.0-10.0 £5,0-13,0) setting idle setting 
! | SSO A (max. 7,0), (LFG) as ‘per 
I End stop_ | _.200: | -min. 40,0 ; VOT-1-460/135 
300 max. 35,0 tee ee 
poo and > : 3 ; 
| 2 4 Sotenond 4 “hss eutsnvolage min. 10,0 Volt "°  —  .J |. | ® 
rated voltaae a les PSPS eee: 
BOSC Geechetisderech KH Kyndenaens! Mr Ausrustung ; 1.87 e 
€ 1980 by Roden foscn Gmor Posttech $0 0 1000 Siutiged 1 Pnnted ine 6 eders! Reovtuc cI Germany ® 
unpy ine er Abouoldue Fecerste dg AHemagne par Raper Bosch Grom a o™, 


12 ott Se 


Robern Bosch GmbH Aher Sales Senice. Aulomotive Equiement 
Nol lo be communrcated to any Ud party 
we es 


eves PUKP 4/9 F 2400 R 221 AND Register 40... .46, 58 
le 


rer (0 460 494 179 and. “dentty, VOT-1-460/148 En 


“..185) in VW Golf/Jetta Oiesel : : 4.1987 
Complaints about bucking ; 
when driving. 


In an isolated number of cases, complaints have arisen 
with regard to the bucking of these vehicles when on the 
road. Bucking is not a fault for which BOSCH js liable 
‘and therefore cannot be considered for warranty claims. 


However, a remedy may .under certain circumstances bet 
found. for VE pumps of FO $46 and older by MSaTUGa: a 
dif agrént part- load governor, Item 68. ; 
Part- load gerernor {‘Previous . ; | New governor ; 
L..qovernor | ; i : 


, 


\° | ; 
VE ...R 227. 1 7 463 16) 751. | 1 463-161 780 
| 


|: 
VE ...R 224 {1 463 161 677 {| ¥ 463 16) 782, 


: . 
‘ —_ ee 
anges 


The new part-load governors have been installed as 

standard as of July 1986 (FO 647). Theses service- Panes 

lists will be changed accordingly. The test : 

specifications do not change. Exchange of the part- are 

governor must be charged to the customer.even en the 
7 warranty: period. oe . 


t 
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ae Sei P PUMPS WITH RQV GOVERNOR FOR Register 0.5.46, 58 fo. a 
SAAB SCANIA-ENGINES DS (C)1] Fil s 
AND OS (C) 14 identity . VOT-I, -400/124 En 
GOVERNOR CONVERSION TO V-NUMBERe hae 
VERSION IN VEHICLES WITH E00Y- \ ~ 03.1987 
CURRENT BRAKE] ; ae 


When driving vehicles with an! eddy-current, brake in the, 
drive train, ynstadle conditions may arise. 
, x H 


Ae : 
e These? uns tab lle gondii tions occUe in the jae Cicaderanse 


at aa 14007. .1600 min7! (engine speed). and become 
noticeatt e through buck ing and jolting of the vehicle. 


This taut can be eliminated through the sensitivity of 

the. fubl-injection pump governor being reduced: by - 

caryyjng out a convers\ron. : 
this/ eonversion nue ‘be.carried out also in the case off 

oon subsequent {nlstal lation ‘oF. an eddy-current brake, in SY 

; order to avoid ag fault. ‘described above., L 


Contrary to aehee “information, for reasons of safety, ~*~ 
conversion ofrpthe governor .is. not-permitted on he 


_ ivehicte. . % a 


- 
° 
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, : 


Two standard V numbers have been specified for this a» We “ae, 
Convers ion for the engine variants DS (C) 11 and ~ 
OS (C) 14: , e ‘ 


L. 4 950 eer vy sf 
RQV 200 .. 1000 PAV 17678, / 


| 1050 ; 
for crane operation-and mie Tiers drive 


: POO net 3, oe ars ~ 
RQV 200 .. 1000 PAV 18021 9 i e 
1050 Ps / ‘ 
for applications*without auxiliary drive. 
Improved dias compared to Variant: I. 


Necessary components for conversion y : se eh 
nie a RQV. FAY 1678" RQV...PAV 18021 ns 


id¥e: spring. top.- =) 43a ble Uda? 4 ade Bae 064 
qoovernor spring, center 1 424 634 039 1 424 634 027 
Governor spring, inner 1 424 619 025 1 424-619 025 


| Spring seat, bottom 2 420 220 018 2-420 220 006 : 
‘Spring seat, bottom 2°420 326 014 2.420 326 014° 
High-press. -disk 1x2 420 101 027 2x2 420 101 O27 


The values for sleeve - travel adjustment when testing the : | 

. governor may be taken from the graphs. The remaining | / 

-. ; permissible speeds dnd injected fuel quantities must be Ti ' : 

, “set in accordance with the basi¢ combination (see test- S 
SPR AT GSE ORS, mrorece rade i \ 


~ . 
- , 1s 


In the case of” “pumps with a service life of + 20, 000 km, 
the rubber buffer in the flyweight must also be 
. exchanged (pay attention to gevertor play) 


The govarnor must be marked after ‘the conversion with 
the selevant V number . E = 
2 e ° 
- The cohversion must be charged to the customer. © 
ie 2! 


o ‘ Be ihe 
és : vo f : 
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J15 | 7 -_ 


Sleeve- “travel Curve of gy _ PAV 17 67 78 
Speed (nine) ies - : Sleeve | travel (mm) 


jbo- 

400 
660,!. .950 
1950: 


Sleeve-travel curve of RQV _...PAV 18 021 


Speed (min-!) ‘ye fe Sleeve travel (fen) 
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INJECTION-PUMP ASSEMBLIES Regrets 40...46, 58 : 
0 402 678 800/,..801° ‘Flo : 
IN. SCANIA ENGINES » (dentty = KOT -1-400/125 En 
OS 1440, 1442, 1142 Case, : 

OSI 1440, DSI 1441 01.1987 
CHANGE TO CAMSHAFT | 7 | 

AND FLYWHEEL ASSEMBLY 


, 


In an isolated number of cases, fractures have occurred 
- in camshafts in the Injection-pump assemblies 


PE 8 P 120 A 920/4 LS 7002 
and ...7002-1 with 
EP/RSV 350 .... 1100 P1/484 
"and ... 3050 P1/504. 


Through design improvements of the camshaft 
{discontinuing Woodruff-key groove) and the use of a 
flywheel] assembly with vibration dampers, this Fault is 
eliminated. 


As of the date of manufacture December 1986 (FO 652) the 


-previous camshaft 2 416 158 065 has been replaced by 
2 416 158 111 and the previous flywheel Bee 
1428 194°019 (Without Vibration dampers) penises ne 
2 428 194 012 (with vibration campers 


When working on the * bove mentioned inject {on-pump 
assemblies, only the new camshaft and the new flywheel! 
assembly must be used as service harts: 


‘When converting the sceetenies, the following components 
are also changed: es 
Item 1/ 1 Governor housing hom 2 425 151 001 to. - 

; » 2-425 151 079 a 
Item 58/ 1 Woodruff key 1 900 023 007 removed 


Item 62/ 1 Retainer 2 916 600 006 is fitted 


Item 66/ 1 Needle bearing 1 420 920 008 is fitted 


Item 68/ 1 Sliding sleeve from 1 420 322 026 to 
ae A 1 420 505 055 : 
Item ]1/ VsSupporting plate , 1°420 1013 078 is fitted 


Item'71/01 Supporting plate 9 420 270 012 is Fitted 


Item 71/02 Supporting plate 9 420 270 014 is fitted 


Item 71/03 Supporting plate 9 420.270 015 is fitted 


Item 71/04 Supporting plate 9 420 270 016 is fitted 
Item 32/1 Fork lever —— from 1 421 933 048 to 
9 420 270 011 


The previous versions of the damstart and of the 
flywheel assembly without vibration dampers are stil) to 
be used for other appr leat regs: 


For assemblies including FO 651, the usual warranty 

periods are extended by a further 12 months and, the max. 
number of service-hours is increaseg for goodwill 

purposes from 2400 h to 3000 h. This goodwill ° 
arrangement is applicable only to the camshaft. : 


Please check your stocks and, if necessary, order the 
new parts in the usual manner. . 
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= Register 40...46, 58 
IN-LING PUMPS File : 
SIZE P Identity / VOT-1-400/126 En 
O 402 046 756 AND .. 758° FOR ' ‘ 
RVI VEHICLES R 340 and 01.1987 
RI 357 ; 


A 


Improved overflow-valve screw connection 
in EP housing : 


1 
Nee NN 


In the case of these injection pumps, as of FO 65) 
(November 19866) the screw connection of the overflow 
valve 2 477413 028 (RVI part number 2 41028) has been 
improved in the series. ‘ 


a] 
r 


cy 


A number of injection pumps before FO 6511 had already 
been converted to this improved screw connection and aye: 
marked with the letter H above the pump nameplate. All 
injection, pumps as of FO 651 have been converted. d 


If injection pumps of FO 650 and older, which are not 
-marked with the letter H, come inafor after-sale 
service, proceed as follows: .. : 


Remove overflow valve. 

: Sk dS : 
Check whether the tapped hole of the screw-thread spigot 
is still present. : 


lad 


If the driver spigot is present: ° . ae : 
*putl out the screw-thread insert. To do this, grasp 

screw-thread driver spjgot with flat-nose pliers, turn 

thread end clockwise towdrdés center of hole and pul) out 
ponelete screw-thread insert. | 


G 


J20 


eet 
Before inktalling the new screw-thread insert® wash out 
the. pump a thus clean the thread by actuating the hand 
pump. Catch any fuel which escapes ina su teabls 


contafner. , 7 


2 


Important: Use-only new screw-thread insert without 

; groove! 
a5 4 
Mount new screw-thread insert so that the clearance 
between the screw-thread driver spigot and the housing 
sealing surface (measured with a depth gauge) is 
V1.5 + 0.3 om. 


Actuate hand pump again and thus wash out pump again: 
Catch any fuel which escapes in a suitable container. 


Check whether there is sufficient clearance between. the 
end face of the screwed - in overflow valwe and the 
screw-thread driver spigot. To do this, screw in the 
overflow valve without gasket by hand, till resistance 
is felt. Gap. between overflow valve and housing sealing 
surface must be yess than 0.6 mm (feeler gauge). 


If the screw-thread driver spigot breaks during 
disassembly:* 


If the eoiaot of the screw-thread insert driver spigot 


- breaks off and the threads of the screw-thread are 


positioned cleanly in the hole, the screw-thread insert 
does not need to be exchanged. However, make sure that 
the broken-off. spigot is removed. . 
lf the spigot of the driver spigot breaks off while \ 

being pulled out and the threads of the screw-thread are 


“not positioned cleanly, grasp the screw-thread driver 
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spigot with flat-nose pliers, turn tthe thread end 
Clockwise towards the center of the fole and pul) out 
the complete screw-thread insert. 


é 


Afterwards, clean the suction gallery and the tapped’ 
whole by actuating the hand epump. 


. 


7 "Tf, when testing the. screw-thread ins rt, it is found 
that the driver spigot has already be broken off, . : ‘ 
exchange the pump and overflow valve ab complete. , 
assemblies. 


. 


Mount overflow valve:* 2 
* Mount overflow valve with new Greet q) 5 mm thick) and 

tighten to 40 Nm. 

Afterwards, mask the injection pump Bit the letter H at : 

the lug above the pump nameplate, using la stamping punch..: a8 


Eres oU on: : 
a 
The work described above is for Lhe most part carried 
out by RVI Service itself under the request of Customer” 


RVI. re 


- 


Execution in France: 

When the pumps are exchanged By RV1 ACtere Sales Service, 
they are provided by RVI. If in exceptional cases the 
work is carried out by Bosch Service departments, the 
pumps are ordered in the usual manner. 


Execution elsewhere abroad, including West Germany: 


N 
When the pumps are exchanged, RVI Service wil ewe 
supply of the pumps via Bosch After-Sales Service: 
These pumps. must be ordered in the usual manner. 


4 
I 
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West Germany: 
-BG/BD0 sends the exchange pumps with warranty claim to 
Robert Bosch GmbH 
KS /QSG : “4 
Am Boschwerk ‘ 
0-7000 Stuttgart, 30 


Elsewhere abroad (excluding France): s ae 


Pumps are returned with warranty claim via RG/AV to 
2K5/0SG. 


° 


Time to be paid: ‘ : ; 
For exchange of the screw-thread, 1 h. (10 WU) is |. 
calculated; for exchange of the pump, 5.4 h. (54 WU). 


, 
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~ 2 Register > +40. . 46, 58 
- File : 
NEW RSV FLYWELGHT ASSEMBLIES erty yoT-1-400/127 En 
FOR INJECTION PUMPS OF Ay ee 01:1987 * 


_ SIZE P ... S 7000 


1 = Old version 1 428 194 000 
V 428 194 001 
Bearing length both sides 18 mn 


2 = New version’? 428 194 019 : . me 
1.428 194 020 : eT 

Bearing length 22 mm, on one side pin-is in 
withdrawn position at strengthened captive-arm side. 


j_ 1 JTECHNICAL BULLETIN : [_se=> { 


On injection pumps of size P ... $ 7000 with RSV 
governors, only flyweight assemblies with strengthened 
captive arm (see Fig.) may be installed. 


If the old version is ordered, the strengthened version 
will be BaP PIG: bs mi 


~ 


ri 
i 


S eieacenate stocks of, the old version for the 
above-mentioned size must not be used up. 


= 
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NEW COUPLING PARTS _ ty" " VOT-1-400/1005En 


ANO NEW ACCESSORIES FOR | ° cae 
EP TEST BENCHES eT 4.1987 
oo 


‘ 


* NEW COUPLING PARTS FOR EP TEST BENCHES 


Modern injection-pump technology demands the correct 
techniques for testing injection pumps. Test results 
have proven that when there is Jittle mass between the 
plates of the back lash- free clutch and the camshaft of 
the injection pump, ‘the fuel-delivery dispersion at the 
outlets of the pump remains small. In.this way, it 1s 
easier to comply bao the test specification. 
We have made vie | of thesé findings and: developed new 
coupling ‘parts which are suitable for modern fue)- 
aes: pump testing (as at the panutac turer’ s works). 


* Back lash-free ~driving coup} ings 


_For each type of contemporary. EP ree bench (approved: 
for the After-Sales Service), a suttable, backlash-free | 
driving coupling in accordance'with ISO 4008/1 has been 
newly defined. The driving couplings which have been 
used unt{? now are no longer in the s&ltes program and 
must no longér be used for testing to ISO. 


° 
2 


The new}y defined driving coup) tags are necessary for’ 
safety rgasons. a er 8 


eee Sa Se ED ee SN nn ee eee a eee eee, 
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¥ . - 


[No longer approved for 


Ireasons of safety |Newly def. 

EP test {Oriving Tene | |driving 

bench {coupling used |coupling to! |couplings. to 
to dat 1SO_ 4008/1. 1SO 4008/) 

EFEP 4).. {1 686 40) 003 |] 686 401 023 11 686 401 028 
| |. 1) 1 (1) (2) 
[, ioe Nn 686 401 029° 

1 2 


EFEP 375.-) [1 686 401 ha {1 ake ia oe |1 686 401 03) 


410. | ! | g (2) 
EFEP 5 C, 11 686 407 005,]1 Fa a0 ar6 }1 686 401 031 
3 


2s € 007 2 


EFEP 25 F.. |3 686 401 005 {1 686) 40) an 11 686 402 031 


O12 | 
Ling 


2 
. 11 686 407 009 {1 686 40) 017 |). 686 401 3 


390.., (5) 4 (2) (5), 


‘11 686 401 ie 


EFEP 500.. 


“$00A..,] | . (6) | (2) (6) © 
EPS 270-. 
” EFEP 515..+ |1 686 401 010 {1 686 40% O22 If 686 401 028 
615... | | YW) - oF (2) 7) 
| 1 {1 686 407. 029 
2) {7 
EFEP e185 A.1) 686 401 OTT, [1 686, 401 023 |1 666 401 028. 
Olt ign ® « ~éUCt (7) | (2) (7) 
| | ! 11 686 401 029 
; 7 


)1 686! 40) oe \1 686 40) 030 


€eS 707.., 
741.., 


_vD 6661 401 to [1,686 401 sae 
“pos at qQ) 
pe od 686,401 027 


ail i 


. 


a 
Pia ycFlange bushing present. snedrive shaft must sti)) ope 
used. o 
(2) Reducing ring for pilot diameter 40 mm included om 
scope of delivery. 
(3). Use’ flange of old coupling. ‘ , 
(4) Make reducing ring for pilot dia. 37 mm yourself. 
(5) ‘Relevant new’protective cover, part no. on request. 
(6) Relevant new protective cover, Part No. 1 685 510 14% 
" (7) Relevant new protective cover. Part Noa. 
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CF SEE AT BE TOT Be TBR OT HET AY Oo I. 
EFEP 3865.., 41 686 401 006 |) 686; 40) 023 11 86 401.028 


1 685-510 148 


. 
400/30 
° ‘ 


* Hod fication set ¥ “ae 


‘ U 


Part No. 1 687 001 157, 1 ip ‘001 158 


The 1s0 déiving couplings 1 606 401) 015, .017,)..018 
canbe modifjed using the modification set 1 687 001 157 
iva the models.& 687 401 030, 4.031; the 1S0 driving*: 
ie plings 1 686 401 020, ..022, ..023 can be modified 
using the modification set. 687 "001 158 to give the 
els 1 666 407 026, :.027,,..028, ..029. 
addition,” make stre. you always use the locating piece 
(adjusting device) 1 683 203 082 (2: pleces Recessary 
see modification instrvetioos : 
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* Oriving coupling, backlash-free 


Part Nav 1 686 401 026 © 
| 1 686 402 027° 
1 686,401 028 


030 
03) 


uplings newly defined for reasbas 
Safety are rgted for aycoupling loading capacit 


’ 


friving toraqe of pump) as given in the followifg table. | 


. rat + i 
oe " 
a rs 4 
of ts | a 
(peak © oe | . 
| - 
aa 
6 
; 0 
\ ; 
: big ee os 


. . / . ere 
Rotational [Clockwise up i Caunterclock sOockwise and 
direction —jto 600 Nm [wise 600 Nm: C |counterc 10¢k- 
of pump | : oy | > Jwise up to 
driver and |Counterclock- [Clockwise up- |150 Nm 
loading Jwise up tof ~ [to 350° Nm- | 
capacit 350 Nm: 
Part No. of {1 686 401 026 |1 686 401 027 {1 686 4M 030 
driving | /@) | CMe 2 2) 
coupling |} 686 407 028 17 686 401 029 [1 686 401 03) 
] : 1 . 2 


(t) Suitable for ay ied: “injection pumps “up to and 
including Sizes’ P and ew. : 

(2) Suitable for Ai Goes fualeinjection 
pumps afd in-line pumps of sizes M, MW, A. 


*ATTENTION ! 


DANGER OF /ACCIOENT WITH COUPLINGS AT 
» FUEL-INJECTION PUMP TEST BENCHES ; 


The 180 driving coupling is a safety component of the 
test bench. Repair of the ISO coupling may be carried 
» out only by the After-Sates Service workshop of the 
BOSCH Service competent for your business, this 
After-Sales. Service workshop having the necessary 
poeta tools to carry out this work. 

Workshop safety guideline: —% 
When clamping coupling halves of injettion pumps between 
the clamping jaws of backlash-free driving couplings, 
make sure that the clamping screw of the clamping jaws 
is tightened using a torque wrench. “The tightening 
torques,depend upon the size of the clamping screws. 
This appdies to all driving couplings. ‘ 
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- M8 = 25 Nm, M10 = 
Tolerance + 2 Nm- 


* Lightening torques of screw (A):, 


“4 


55 Nm, m2 = 95'Nm 


ny 
t 


j . 
* Tightening torques .of clamp 4 ng screw (8): 


Size 


M8 x 65 

OIN 912-12.9 
Part No. 
‘2.910 406 «259 


410x 80 . 

DIN 912-12. 9 

Part No. i 
2910 406 309 
M12 x 80 . 

DIN 912-12.9 

Part No. 


2.910 406 358 [1 686 401 029 | : 


{ 
‘11 686 A0T O17, 
| 1 686.401 O18 =| 

|. 


. 1 686/401° 030 


“|Instatied in 1 the ae 


driving couplings 
| 1 686 401 015~ 


1 686; 401 031° 
1 1.686 401 020 
11 686 401 022 
}1 686 401 023 | 


686 401 026 | 


|) 
“| he 401 027) .], 
} 1 

] 


6B6 401 028 - °| 


i 


! 
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These s eaanbering: torques must always, be complied with to 
avoid the risk of accident, injury to persons and damage 
-'to.the machine. Likewise, the strength class 12. 9 of. 
ane. ‘damping screws must be -ebserved. e 


Consequences of work incorrectly performed: , a Tae 
! tr iol 


- ‘Clamping screws which are’ “not tightened Seely 
may work loose Ain operation. = 
*. Clamping screws which are tightened tod ach are “over- 
. turned ane, thus OF. -damaged. They may break: ; 
ae - * at 
In both cases, there is a danger that. the camping jaws 
- of the driving goupling may become loose during 
operation. This may result in wedging of the clamping 
. jaws or ithe Camping screw inside the protective>cover, 
4 this leading to the protective cover bursting and: . 
componeft parts being thrown out. _ 


pie oe : 2 
ue 


RISK GF. ACCIDENT AND: ENJURY® 
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oe 
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t 


~ 


* Intermediate flanges . 7 


as > Tatenmediate, fTange vee iniais diameter for 120 mm, 
Part No. 1 685 700: 140 : ’ 
: - | | 
1 dba Intermeyiate ianue r coup! ing liane 94 aan 
. ‘PartNo. 1 685. 700 143.-- 4 a 


" ; > 


th many cases, ie as necessary to leave a greater. 


| clearance between the fuel-injection-pump housing and. 
inertia flywheel of BP test bench. so that-the contro)- 
lero -trave) measuring ffevice anid the dial- indicator could 
i be assembled togethuf. - “This led to.the-so-called | 
| tover lorig version® @& coupling halves. “New insights 
‘mean that the appligdtion of this version has. been 
‘forbidden (see int@@ductory section). — - 
The intermediate flanges are mounted betweén the inertia 
flywheel and backlash-free driving coupling and the pump | 
is adapted with norma | (short) coupling. halves. : 


<< 


| 
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iw 
° 
. 
* 
be 


. ‘ep 3 
: ~ SAY 8 “3 
Tees 
Tos 

: ‘ : ° ; , 
F 4 nd - . : bs . 
a “ ae 4 
: : , : 


400/34 © 
ooo : . t 
* Driying,flange 2 9 , ; Se : : : 
4- aaner Z - - 
~ part No. 1 686 490 042 ; ; 

P pumps (Volvo, S€ania,s.DAF) with bai bt-on multi-plate a, & EBs 
motor clytch (with start-of-deli¥ery marking) are driven 
by a driving flange. For. fuel-delivery and governor 
setting at the test Bench, the multi-plate motor clutch 
used:to date had to be disassembled and ‘repjaced by a- 

. coupling half.. The start-of—delivery.marking could be 
made only dfter re-assembly. This conyersion no longer © < 
‘applies. thanks to the ney driving Flanye, This driving 
flange ‘has connection pins-with a diameter 6f 25 and 
30 “an - © ‘\ . 2 : “| i . ; cs a 

“Use pnly together with the intermediate flange oe a , \. 
1 685 700 T40. ; se = 


| 9 i TECHNICAL BULLETIN : ] | <a2a> | = 


H 
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\ 


al Oriving. coupling 
"Part Nol 7. 686-401 024 


P pumps with driving Flange, {with ‘start- of- delivery _ 
marking) were driven whemvtesting via the KH. driving 
device KDEP.1557 or earlier KDEP 1033. For some time, © 
the driving flange of this pump has had an. additional 2 
tapped holes. These 2 “tapped holes are provide ; 
especially for bolting on the driving coupling. In this 
case, the backlash-free driving coupling of the-test 
-bench is replaced=by the driving coupling 1°686 40} 024 
which fs connected to the driving Flange of the pump by 
2 balts. -In thé case of pugps without these additional 
tapped holes ‘in: the driving flange, the KH 1 driving 
device KOEP 1557. may continue to be used. 


. 


10 | TECHNICAL BULLE IN 


N 


N 


\ is, 
be driven, sertes 


S$ 7100 and : 
driven by KOEP 1557. ; 

The cupling half KDEP 1033 must not longer be used as- 
of in sediately. i 


«, 


“ 


N te . , + nee = se : 
Reason: \ nN al dene oe 
‘ : bee os : 7 


- This coup we! half damages the driving couplings. 


- Fuel-quantit dispersion due: to mass on the camshaft.of! 


the pump beingtoo. great. 


a. ‘ 


7 ° e 


z Coupling halves 


‘4 


So-called maveriena® Seapine walwes were necessary sai oe 


order to, create sufficient spade for the controlzrod- 
travel dial-indicator between t inertia flywheel and . 
te injection pum. This -space IN created by. using» 
the new intermediate flanges 1 685 WOO 140 2 1430~ 

The reasons stated ip the introducto ¥ sectign Inean . ‘that 

the use of. these. ‘overlong’ coupling Raves ts NOW =. 
forbidden. = ae : 


The new coupling Rates t have been ‘designedQn accordance : 
with the insfghts: of modern fuel-inject ion-pdep Setings = 


Special feature of all new coupling halves: 


Retaining nut cannot be lost and at the same ee 


serves for pulling off the cone of the camshaft 


This means that one particular operation 45 no Jonge 


applicable: *Screw in eae pull off. Souplsng: 


SN 


t_ BULLETIN 


_TECHNI 


-$ 7800 must] continue to J 


; > 
2 « \ 
’ ‘ NY 
° ? y 
\ 


ae 


a) *, 
lOriving |Jaw _ 
[coupling [coupling Jwidth | 
; Jhalf Idiameter | . 
; [Norma] [Overlong | at | | 

oh ee ees | | 
V7 1141643001111416430012| 1686430022) 94 {° 


Cone ICoupling half used |New 
dia. jup to date 
i 


| ag l | 
20 11476430010] 1416430017 4686430024 | 


2 


; ee 
. os dy 7 11686430030) 


é 


= inn ae Se eres 
25 11416430022 | 1686430007} 1686430026} 
l * oe ae 
| 


Ss e 


We ie Se ee ee ee 
- 30 19416430032 }1686430012] 1686430032] 
= tae Reser ee ee) Ris 
16864300341 . 


(*) Use if short screw thread: at cone (16 ma long) 


Pape eptlls 
i ay 
as 


tat 


* Coupling half 


Part No. 1 686 430 022 
1 686 430 024 
T 686 430°026 
1 686 430 030 
1 686,430 032 
’ 


686 430 034 


- ~ The coupling half for 30.mm cone 
Y 686 430 O%4-(and predecessor ~ a 
1 686 430 012) has 2 keyways of. 5 and 6 Mm.” 


a 
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5) ; : 


$ , 


} 
"400137 
an x Ft 6 
* Coupling half Pfc aa oo 
Part No. 1 686 430 017 Ee me . 
' , = : . os a sg? . ; . , \: 
. > For the P pumps of the series ..S 7100°/7 ./s 7800 with ae ® 
: cone diameter of 35 mm short, a new coupling half had to 
be created. - > . “1 oe . 
" Special-feature: =~ i. ad gs 
Retaining nut is at the same time used for pulling off var 
' the cone and cannot. be lost. | a eee ge et : ae 
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* Coupling half 


part no. 696 432 019 » 


For the PES..M.. pump with RSF-II governér (08 engine 
» series OM 601, 602, °603}, a coupling half with groove 
* toothing 1x 58 to DB Standard N 442 is required. 
Special features: ae 

= tef thanded- -thread screw which cannot be lost 

- Specified Tighten yng) ora 50 + ” Ne. 


ich the testing of fuel> 
injection pumps must be perfo d is shown. below. 
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* NEW ACCESSORIES FOR EP TEST, BENCHES 
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= Saat evaabing bracket with centray’ clamping 
f 


or tegt] benches EFEP 375. ./B85../ 390.../410../500. 


“ 


$187. 76154 _ Part No. 1 686° 010 134 
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The aniversa) cijmping bracket 1 688 010 010 
‘(and ..011) used until now 1 dogs not comply with 
USO 4008/1. 
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eNnwerenl clamping ‘bracket with exterior clamping 
for test benches EPS 604../704../707../711. ‘ 
Part No. 1 686 010 129 : 
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* Support clamp 
Bante pee oP 221 
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Old fuel- -injection pumps M/RSF (dontPor- -rod- trave) guide 
bushing with thread) have been supplied for some time in 
a new version, namely BZRSE II (control-rod- atrave) guide 
bushing without thread) . 

To enable the ‘continued use-of the control- ‘rod-trave) 
‘measuring devices 1 688 138.042 and 1 688 130 130, we 
have come up with an appropriate support clamp. 

This support. ‘¢ lamp is included in the scope of delivery 
of the above-—nent toned contro}- rod~ travel measuring 
device as of now. 
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” Clamping f lange 


For fuel-injection pumps PES..P.. of the series S 3000, 
3800, 7100 and 7800,-a clamping flange with a diameter 
of .107 .mm is required. Part No. 1 Cae 720 159 © 


In the. Federal Republic. of Germany, orders must be sent. 
to the. technical equipment suppliers BG; “throughout the’ 
rest of the world,. to the respective RG/AYs. 
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Robert Bosch GmbH / 

Division KH | { po 
After-Sales Service Department for | _ 
Training and Technology (KH/VSK) | 


:, Please direct questions and comment concerning 
. the contents to/ our authorised representative. in 
_ your country. fe 
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